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Mymapanannnoe o6ueodpasosarenannoe yupexaeane «Cpeanss mxosaa N83 Ienrpansuoro paiiona Boarorpaga»
IIpunoxeHnue k OCHOBHOI 0Opa3oBaTenbHOI nporpaMmme 00O

MYHHIHUIIAIBHOTO 0611€00pa30BaTENbHOrO yUPEIKACHHS
«Cpennss mxona Ne 83 Llentpansroro paitona Bosrorpagay
BeezieHa B neicteue [pukasom Ne252 ot 29.08.2023;
¢ usmenenusmu ot 28.08.2024, Ipukas Ne 204;
¢ u3meHeHusmu ot ot 27.08.2025,

npukas Ne 224;c usmenennamu 0125.08.2026,npukas Nel73

«PaccmoTpeno» «CormnacoBaHo» «YTBEpHAAION
pykosogurens MO yuuteneit 3aM. aupextopa o YBP mupextop MOY CII Ne 83
EcTtecTBEeHHO MaTeMaTHUECKOro [Opnanoga C.10. Hobpeinuna A.B.

LHKJIIA
MOY CIII Ne 83
/ |
EpemeeBa E. I 40 ?"' /- IPOTOKOI IIpuxaz Ne _197
or 31.08.2026
nporokon MO Ne 1 Meronuueckoro cosera Ne_1
or 27.08.2026 ot 28.08.2026 ﬂ'06pb| HVHAa MoanncaHo LMdpoBoii
noanucbio: JobpbiHMHA AneBTrHA
AJ'IeBTI/I Ha BukroposHa
BMKTOPOBHa [ata: 2026.09.01 13:56:23 +03'00'

Pa0ouas nporpamma (ID9330755) no yuebnomy npeamery

«Xumus» A4 8 kiacca yposenb oopasosanusi: 000

CocraBuna yuurens: [lyzanosa Onbra Ilopdupresua
2026 — 2027 yueOHEIi To/I.



Pa6ouas nporpaMma cocTaB/ieHa Ha OCHOBaHWMU:

depepanbHbIf 3aKOH «06 o6pa3oBaHum B Poccuickon Gegepauymm» N2273-O3 ot
29.12.2012 ¢ uameHeHuamu, B Tom ymcne O3 N2371 — ®3 o1 24.09.2022.

Mpukasbl MuHucTepcTBa NnpocseLeHns Poccurckon Gepepauymu:

06 yTBepXxaeHuun denepanbHOro rocygapCTBEHHOro 06pasoBaTeNibHOro ctaHaapTa
HayanbHOro obLero o6pasoBaHus: ot 31.05.2021 N2286 (B feicTBYIOLWEN peaaKLmm)

06 yTBep)aeHunn dheaepanbHOro rocygapcTBeHHOro 06pa3oBaTesibHOro cTaHaapTa
OCHOBHOrO 06lLLero o6pasosaHus: oT 31 mas 2021 r. N2 287 (B AeicTBYIOLWEN peaakLmm)

06 yTBepaeHnn dheaepasibHOro rocyaapCcTBeHHOro 06pasoBaTesibHOro CTaHaapT
cpenHero o6uero o6pasoBaHus: oT 17 maa 2012 r. N2 413 (B aencTBytoLLEN pefaKunm);

06 yTBepXxaeHuun dbenepanbHOM 06pa3oBaTesibHOM MPOrpaMMbl Ha4abHOMo 06Lero
o6pasoBaHus: oT 18.05.2023 N2 370 (geincTBytoLLasn peaakums)

06 yTBepXxaeHumn denepanbHoOM obpasoBaTesibHOM MPOrpaMMbl OCHOBHOIO 06LLEro
obpasoBaHus: oT 18.05.2023 N2 371 (pencTBytowan peaakuus)

06 yTBep)aeHunn denepanbHoi o6pas3oBaTesibHOM NPOrpaMMbl CpeHero o6Lero
o6pasoBaHus: oT 18.05.2023 N2 372 (peiicTBytoWas peaakLuus)

O BHECeHUN N3MeHeHN B HEKOTOPbIle NpuKasbl MUHUCTEpCTBaA NpOCBeLLeHU POCCUNCKOMN
depepaumnn, kacarowmecs denepanbHbix 06pa3oBaTebHbIX NPOrpaMM HavyasibHOro O6LLEero,
OCHOBHOI0 06Lero, cpegHero obwero obpasoBanus: ot 09.10.2024 N2 704

MonoxeHune o paboyei nporpaMme y4ebHOro NpeamMeTa, ydebHoro Kypca (B ToOM uncne
Kypca BHeypouHoW geaTtenbHocTv) MOY CLL N283 LleHTpanbHoro paioHa Bonrorpaga»



NOACHUTEIbHASA 3AMNMUCKA

Mporpamma no XMMun Ha ypoBHe OCHOBHOIO 06L1ero o6pa3oBaHUsA COCTaB/eHa
Ha OcHoBe
TpeboBaHuWI K pe3ynbTaTaM OCBOEHUSI OCHOBHOM 06pa3oBaTeslIbHOM NporpamMmbl
OCHOBHOrO
obLiero obpasoBaHus, npeacTaBneHHbix B PrOC 000, a Tak)ke Ha OCHOBe
dbenepanbHou
paboyer NporpaMmbl BOCMIMTAHUSA U C YYETOM KOHLIENLMM NpenogaBaHns y4ebHoro
npegmeta
«Xnmua» B 06pa3oBaTefibHbIX opraHnsaumax Poccuinckon degepauyum.

Mporpamma no xumMumn Aa€T NpeacTaB/ieHNe O Lienax, 06LLen cTpaTernm
06yYeHus,
BOCMUTaHUA N pa3BUTUSA 0OyYarOLLMXCA CPeACTBaMMN y4eOHOro NpeaMeTa,
yCTaHaBnMBaeT
ob6s3aTeNbHOE NPeAMETHOE coepKaHune, NpeaycMaTpuBaeT pacrnpegefnieHme ero no
KlaccaMm u

CTPYKTypupoBaHue no pasaesam n teMam rporpamMmbl no XmuMnu, oripeanendaeT
KoJinyeCTBEeHHbIe

M KauyeCTBEHHbIE XapaKTepPUCTUKUN COAEpKaHUSA, PEKOMEHAYEMYIO MOCnefoBaTeNIbHOCT
b

N3YyYEeHUS XUMUW C YYETOM MeXXNPEAMETHbIX U BHYTPUNPEAMETHbIX CBSI3€N, IOrUKK

y4yebHoro

npouecca, BO3pacTHbIX 0OCOBEHHOCTEN 06yYaroLLMXCS, onpeaensieT BO3MOXXHOCTH

npeamMeta ans

peanusaunn TpeboBaHWi K peaysibTaTaM 0CBOEHMS OCHOBHOW 06pa3oBaTesfibHOw

nporpaMmbl Ha

YypOBHE OCHOBHOrO 06LLero o6pa3oBaHusi, a TakxXe TpeboBaHWI K pe3ynibTataM

06y4YEeHMA XUMUN

Ha ypoBHe UeNei psyyeHus npegmeTa M OCHOBHbIX BigoB YUEOHO-MO3HaBaTesbHOM

AeSTeNIbHOCTYN 06Yy4atoLLLErocs Mo 0CBOEHMUIO yYe6HOro CoAepXKaHus.
3HaHWe XUMUM CNTYXXUT OCHOBOW AN1A HOPMUPOBAHUSA MUPOBO33PEHMSA

obyyatolerocs, ero
npeAcTaBNeHN O MaTepuasibHOM eAIMHCTBE MUPA, BaXKHYO POJib UrpatoT
dbopmmpyemMbie XuMuen
npeacTaBneHns 0 B3aUMOMNpeBpPaLLLEHUSAX IHEPTUU U 06 3BONOLMN BELLECTB B
npupoje, o NyTax

peLueHuns rnob6anbHbIX |'|p06f|eM yCTONYMBOIro pa3BUTUA YeNOBeYeCcTBa — CbIpbeBON,
SHepreTUYecKomn, NULLEBOWN 1 9KOJIOrMYecKoi 6e30nacHOCTH, MpobremM

34paBOOXpaHeHUA.
N3yyeHune xumuu:

CFIOCO6CTByeT peanusauyuu BO3MOXXHOCTEWN ANs caMopasBUTUSA U (bOpMVIpOBaHVIFI
KYNbTYpbl IMYHOCTMK, €€ 06LLen 1 GYHKLUMOHANIbHON rPaMOTHOCTY;
BHOCUT BkNag B hopMUpOBaHNE MbILLIEHUS U TBOPYECKUX CNIOCOBHOCTEN
obyyatoLmxcs,

HaBbIKOB WX CaMOCTOSTENIbHON Y4eGHOM DeATeNbHOCTU, 9KCNEPUMEHTAsIbHbIX W

nccriegoBaTesbCKUX YMEHUN, HEOOXOAUMbBIX kak g MOBCEAHEBHOW XWU3HU, TaK U B
npodeccnoHanbHOM AeATENbHOCTY,
3HAKOMMT CO creumndmKon Hay4HOro MbILLJIEHUS, 3aK1aAblBaeT OCHOBbI



LLesIOCTHOro

B3rns4a Ha eAUHCTBO NPMpPOoAbl U YeNOoBEKA, ABMSIETCS OTBETCTBEHHbIM 3Tarnom B
dbopmMupoBaHum

€CTeCTBEHHO-Hay4YHOM rpaMOTHOCTM 06yYatoLLMXCS;

Cnoco6eTByeT (HOPMUPOBAHU ||eHHOCTHOMO OTHOLLEHUS K €CTeCTBEHHO-Hay4YHbIM
0

3HaHMAM, K NPUPOAE, K YEeIOBEKY, BHOCUT CBOWN BKJ1aZ B 9KONIOrMYEeCKoe obpasoBaHmne
obyyvaroLmxcs.

[aHHble HanpaBJ/1EHNA B o6yquvw| XMMnn obecnevymBaroTca CI'IGLI,VId)MKOVI
copgep>xaHud

y4e6HOro npepmeta, KOTOPbIN gBnseTCA NeAarormyecku afanTUpoBaHHbl OTPaXeHNeM
M

6a30BOWN HAYKN XMMUKN Ha oNpeaenEHHOM 3Tarne e€ pasBuTUS.
Kypc XMMunmM Ha ypoBHE OCHOBHOIO 06LLLero 06pa3oBaHns OPUEHTUPOBAH Ha

OCBOEHMe
06yYalLNMUCS CUCTEMbI NEPBOHAYasbHbIX MOHATUA XMMUKN, OCHOB HEOPraHMYEeCKOM
XUMUN U
HEKOTOPbIX OTAENbHbIX 3HAYMMBbIX MOHSATUIA OPraHUYECKON XUMUW.

CTpyKTypa cofep>XaHusi nporpaMmbl No xmmMmm copmmpoBaHa Ha OCHOBe
CUCTEMHOIO
NnoAxopa K eé nsyyeHuto. Cogep)kaHue cknagblBaeTcs U3 CUCTEMbI MOHATUM O
XMMWYECKOM
3/1eMeHTe U BELLECTBE U CUCTEMbI MOHATUI O XMMUYECKoN peakuun. 06e aTu cUcTeMbl



CTPYKTYPHO OpraHun3oBaHbl Mo MpUHLUMMY rnocsefoBaTeslbHOro pasBnTUA 3HaHUM Ha
OCHOBe
TeopeTU4ecKunx npeacTaBieHNn pasHOro ypoBHS:
- flepoanyeckaro sakora . M. MeHne/ieena Kak OCHOBHOIO SakOHa
XUMUY;
— YYEHUs O CTPOEHUN aToMa U XMMUYECKOM CBA3Y;
— NpeAcTaB/IeHN 06 INEKTPOUTUYECKOMN AMCCOLMaLNM BELLECTB B
pacTBopax.
TeopeTnyeckne 3HaHMA paccMaTpUBalOTCA Ha OCHOBE 3MIMUPUYECKHN
NOJTYYEHHbIX U
OCMbIC/IEHHbIX (aKTOB, pa3BUBaOTCA NOCef0BaTeNIbHO OT OAHOrO YPOBHS K APYroMY,
BbINOHASA QYHKLMM O6ACHEHMSA Y NPOrHO3MPOBaHWUA CBONCTB, CTPOEHUS U
BO3MOXHOCTEWN
P CEGERMe PO paMMBbl M0 XM CTOCOBETBYET GOPMAPGBAHMIO
npeacTaBieHUs O
XMMWYECKOWN COCTaBNAIOLLLEN HAYYHOM KapTUHbI MUPa B JIOTUKE €€ CUCTEMHOM
npupogbl,
LlEHHOCTHOr O OTHOLIEHMA K HAay4YHOMY 3HaHUIO U MeTOoAaM MO3HaHWSA B HayKe.
N3yyeHune xumumn

NPOVNCXOAUT C MpuBAeyeHnem 3HAHUA y3 paHee M3yuyeHHbIX y4e6HbIX npeaMeToB:

«OKpyxatowmnin mup», «<bnonoruna. 5—-7 knaccol» n «dPusnka. 7 knacce.
Mpu N3y4eHnn XumMmm NpomcxoanT GopMmnpoBaHme 3HaHNMIM OCHOB XMMUYECKOW

HayKK Kak
06/1aCTU COBPEMEHHOI0 eCTeCTBO3HAHMSA, MPaKTUYECKON AesATeNIbHOCTU YesioBeKa U
KaK OfHOro

N3 KOMNOHEHTOB MUPOBOM KyNbTypbl. 3agada y4ebHoro npegmMerta COCTOUT B
dbopmMupoBaHmm

CUCTEMbI XMMNYECKUX 3HAHNIN — BaXKHENLUNX (PaKTOB, MOHATUI, 3aKOHOB U
TeopeTUYECKUX

MONOXEHUN, nocTynHbIx OO0OLEHNA MypoBO33peHYECKOr XapaKTepa, A3blka HayKu, B
o
NPMOGLLEHUN K HAayYHbIM METoAaM MO3HaHUSA MpU N3yYeHUN BELLECTB N XMMUYECKUX
peakuun, B

GOPMUPOBAHUMA 1 pasBUTUM MO3HABaATENbHbI YMEHWA 1 ux npuMeHeHun B YHEOHO-
X

No3HaBaTeNbHOM N Y4Ee6HO-UCCe[0BaTENIbCKON AeATENbHOCTU, OCBOEHUN NMpaBul
6e30nacHoro
obpallleHus ¢ BelecTBaMu B MOBCEAHEBHOM XU3HMU.

Mpw U3yYeHUn XMMUN Ha YPOBHE OCHOBHOIO 06LLLero o6pa3oBaHnst BaXKHoe
3HayeHune
NPUOGPENN Takne Lenu, Kak:

— (hOpMUPOBaHNE UHTENNEKTYAIbHO Pa3BUTON JIMYHOCTU, FOTOBOM K
camMoo06pasoBaHuto,
COTPYAHUYECTBY, CAaMOCTOSITENIbHOMY NMPUHSITUIO PELLEHWIA, CMTIOCOBHON
ajanTMpoBaTbCs K
ObICTPO MEHSIOLLMMCS YCIIOBUAM XXU3SHU;

— HanpaBNeHHOCTb 06y4YeHMsA Ha CUCTEMATUYECKOE NPMOBLLEHNE 06YYalOLLNXCA
K

CaMOCTOATE/IbHON NO3HaBaTeNIbHON peATenbHOCTMH, Hay4YyHbIM MeTOf4aM MO3HaHus,



hopMMpYHOLLMM MOTUBALIMIO U Pa3BUTUE CIIOCOBHOCTEN K XUMUY;
— obecneyeHune ycnoBun, CnocobCTBYHOLMX MPUOBPETEHUIO 0BYYatOLWNMUCS
onbiTa
pasHoobpasHoW AeATeNbHOCTH, MO3HAHWUS U CaMOMO3HaHUS, KTtOYEBbIX HaBbIKOB
(kntoyeBbIX
KOMMETEHLMI), UMEIOLLIUX YHUBEPCAIbHOE 3HAYEHME NS Pas3fINYHbIX BUAOB
AeATeNnbHOCTY;
- hopmMumpoBaHme obuien PyHKLNOHANBbHOM U eCTECTBEHHO-HAYYHOMN
rPAaMOTHOCTHU, B TOM
Yyucne YMEeHUn 06bACHATb M OLLeHUBATb ABNIEHUSI OKPY)KatoLLLEero Mnpa, MCnosb3ys
3HaHMA U
OnMbIT, NONyYEHHbIE NPU U3YYEHUN XUMUU, MPUMEHSATb UX NPU peLleHnn Nnpobnem B
NOBCEAHEBHOW XXU3HU N TPYAOBOW AEATENbHOCTMY;
— (hopMMpoBaHMe y 06y4atoLNXCA N'YMAHNUCTUYECKUX OTHOLLIEHUI, MOHUMAHNS
LLlEHHOCTH
XUMMUYECKUX 3HAHUI 5 BbIpabOTKMN 3KOIOTMYECKM LIeNIecCO06pa3HOro NoBeAeHNs B
ObITY U
TPYLOBOM [EATENBHOCTM B LIENISIX COXpaHEHUS CBOEMO 340POBbA M OKPY)KatoLLEen
npUpoaHOM
cpeabl; y
— pasBUTME MOTUBALMN K OBYYEHUIO, CTOCOBHOCTEN K CAaMOKOHTPOJIHO U
CaMOBOCMUTAHUNIO
Ha OCHOBE YCBOEHUS 06LLeYeIoBEYECKUX LLEHHOCTEN, FOTOBHOCTU K OCO3HAHHOMY
BbI6OPY
npoduns n HanpaBNeHHOCTU AafibHENLLEro 0by4eHus.



O6LLee YMCNO YacoB, OTBEAEHHbIX AJIA U3YYEHUA XMMUKU Ha YPOBHE OCHOBHOIO
obLero
o6pa3oBaHus, cocTaBnseT B 8 knacce — 68 yacoB (2 yaca B Heaento).



COAEP>XAHUE OBYYEHUA

8 KNACC
MepBoOHayanbHblie XMMUYECKUEe NOHATUA

[MpegMeT xMMuUU. Ponb XMMUU B XXU3HU YenoBeka. XMMUA B cUCTeMe HayK. Tena u
BewlecTBa. Pnamyeckme CBOMCTBA BeELLLECTB. ArperaTHOe COCTOSIHME BELLECTB.
[MoHsTHe O
MeToax MNO3HaHUA B XMMUK. YncTble BewecTBa n cMecu. Cnocobbl pasaeneHus
CMeceun.

ATOMbI 1 MONeKynbl. XuMunyeckue anemMeHTbl. CUMBOJbl XUMUYECKNX
9/IEMEHTOB.

[MpocTble n cnoXkHble BelecTBa. ATOMHO-MOJIEKYNIAPHOE YYeHue.

Xnmunyeckas cI)opMyna. BaneHTHOCTb aTOMOB XMMWYECKUX 3eMEeHTOB. 3aKOH

NOCTOSIHCTBa cocTaBa BellecTB. OTHOCUTeNbHas atToMHast Macca. OTHocuTenbHas
MonekynapHas
Macca. MaccoBas [ons XMMUYECKOro a5ieMeHTa B COeJUHEHUN.

Konuyectso BewectBa. Monb. MonspHas macca. BsaMmMocBA3b KONnMyecTsa,
Maccbl u
Yyucna CTPYKTYPHbIX eANHUL, BelecTBa. PacyéTtbl no dopmynamMm XMMmyecKux
COeIMHEHUN.

dusnyeckme n xumMmyeckne ABNeHNs. XuMumyeckas peakums n eé npusHaku.
3aKoH
COXpaHeHns Macchbl BewecTB. XMMMYecKue ypaBHeHUs. Knaccndpumkaumsa XuMmnyeckmnx
peakLunu
(coeguHeHUs, pasnoXeHus], 3aMeLLEHUS, 0OMEHA).

XuMmnyecknii aKCrnepuMeHT:

3HaKOMCTBO C XMMUWYECKOM NOCYAON, MpaBuiaMun paboTbl B 1abopaTtopum u
npuémamm
obpaLleHuns ¢ nabopaTopHbIM 060pyAOBaHUEM, U3y4eHue 1 onucaHne husnyeckmx
CBOWCTB
06pa3L0B HEOPraHNYeCKUX BELLLECTB, HabntoaeHne pusnyeckux (NnaBneHne Bocka,
TasiHue NbAa,
pacTupaHue caxapa B CTYIMKe, KUMEHUE U KOHZeHcaunsa BoAabl) U XMMUYECKMX (ropeHune
cBeun,
npoKanuBaHWe MegHoOW NPOBOJSIOKK, B3aUMOLENCTBUE MeNla C KUCNOTOMN) SABNEHUHN,
HabnoaeHne

W OMWCaHWe MPU3HAKOB MPOTEKaHUs XMMWUYecKux Peakuuu (pasnoxeHwe caxapa,
B3aMMOJENCTBMNE CEPHOIN KUCNOTbI C XNI0PUAOM H6apusi, pa3noxXeHue ruapokcmaa

meau (I1) npu

HarpeBaHWKW, B3aMMogencTBume Xxenesa ¢ pactBopoM conun meau (1), nsyyenue
crnoco6os

pasfeneHns CMecen: C NOMOLLbI MarHuTa, GunbTpoBaHune, BbinapuBaHue,
ANCTUNNAUnS,

xpomarorpacgus, npoBefeHne ouncTku MOBAPEHHOMN conu, HabnogeHe i onucaHue

pe3yNibTaToB NPOBEAEHNS OMbITa, ITFOCTPUPYHOLLErO 3aKOH COXPaHEHWUst MacChl, CO3AaHne
Mogesei Mosiekyn (LIapoCTEPXKHEBbIX).
BakHeMlLKe NpefcTaBUTENIN HEOPraHUYECKUX BelLecTB

Bosayx — cMecb rasoB. CocTaB Bo3fyxa. Kucnopog — aneMeHT 1 NpocToe
BELLEeCTBO.
HaxoxxfeHune kucnopoga B Npupoae, pusndyeckue n XmMmnyeckue cBomcTea (peakumm
ropeHus).



Okcuabl. MpumMeHeHne kncnopoga. Cnocobbl NOyYeHUss KUCopoaa B 1abopaTopum 1
npomblwneHHocTu. KpyroBopoT kucnopoga B npupoge. O30H — annoTponHas
Mogmbukauyms

KVICJ'IQIDO a. . .

erifioBon apheKT XMMMUYECKON peakLnn, TEpMOXMMUYECKUE YPABHEHWS, 9K30- U1
aHOOTepMUYeckme peakunn. TONMBO: Yrosib U MeTaH. 3arpsisHeHne BO3ayxa,
ycuneHue

napHuKoBoro addekTa, paspyLleHne 030HOBOrO CNos.

Bonopoa _ snemeHT u npocToe Bewectso. HaxoxaeHne Bopopoaa B Npupoae,

dbunsnyeckme n xuMmmyeckme CBOMCTBA, NPUMEHEHUE, CNOCOObI NOJTyYeHMS.
Kncnotbl n conu.

MonspHbI 06bEM ra3oB. PacyéTbl MO XMMUYECKUM YPaBHEHUAM.

dusnyeckme ceonctea Bogbl. Boga kak pactsoputenb. PacTBopbl.
HacbllWweHHble u
HeHacblILWeHHble pacTBOpbl. PacTBopMMOCTb BewecTsB B Boge. MaccoBas o
BellecTBa B
pacTtBope. XuMunyeckue csomctea Bogbl. OCHoBaHuA. Posib pacTBOPOB B Npupoae 1 B
YKU3HU



yenoseka. KpyroBopoT BoAbl B npupoge. 3arpsisHeHne npupogHbix Bod. OxpaHa 1 oumcTka
anp%Habch(:v?tgﬁ'kauMﬂ HeopraHuyeckunx coegmHeHnn. Okeuabl. Knaccudukaums

OKCWAOB:

coneobpasytoLme (OCHOBHbIE, KUCNOTHbIE, aM(OTepHbIE) U HeconeobpasytoLme.
HomeHknaTypa

okcuaoB. Pusnyeckme n xMumMmyeckne CBOMCTBa OKCUAoB. NonyyeHne oKCnaos.

OcHoBaHusa. KnaccudukauunsaocHoBaHWUA: LWENOUN py HepacTBOPMMbl OCHOBaHMUSI.
e
HomeHknaTypa ocHoBaHU. PnUsnyeckme n XMMmnyeckme cBoMcTBa OCHoBaHMUN. Nony4yeHune

OCHOBaHUM.
Kucnotbl. Knaccndukaumsa kucnot. HomeHknaTypa Kucnot. dusuyeckue n

XUMHUYyeckmne

cBoucTBa Kucnot. Pag aktusHoctn metannoB H. H. bekeTtoBa. [lonyyeHne Kucnor.
Conn. HomeHknatypa conen. dusnyeckme n XuMmyeckne CBOMCTBa COMen.

MonyyeHune

conemn.

[eHeTHMYeckasa cBsA3b MeXxay KiiaccaMun HeopraHn4eckumnx COeANHEHUN.
XumMuyecknm 9KCINepruMeHT.

KayeCTBEHHOe orpefiesieHne CoAepXaHus Kucnopoga B BO3lyxe, NosyvyeHue,
cobupaHue,

pacno3HaBaHWe U n3yyeHne CBOMCTB KMCNOPoAa, HabnoaeHne B3anMogencTBns
BeLLecTB C

KWUC/TOPOAOM U YC/IOBUSA BOSHUKHOBEHUS U NpeKpaLLeHnsa ropeHus (noxapa),
O3HaKOMeHue ¢

obpasuamMu OKCUAOB M ONUcaHWe Nx CBOMCTB, NONyYeHne, cobupaHme, pacno3HaBaHune
n

n3yyeHne CBONCTB Bogopoaa (ropeHue), B3aMMOAEeNCTBME BOAOPOAA C OKCMAOM Meau
(In

(BO3MOXHO MCMOSIb30BaHNE BUAeoMaTepmanoB), HabntoaeHme o6pasLIOB BELLECTB
KONMM4YeCTBOM

1 Monb, UccnefoBaHMe 0COHBEHHOCTEN PaCTBOPEHNS BELLLECTB C Pa3/InyHOM
pacTBOPUMOCTbIO,

NPUroToB/IEHME PAaCTBOPOB C ONpeaesEHHON MacCcoBOM 0/1e paCTBOPEHHOIO
BeLLLeCcTBa,

B3aMMOAENCTBME BoAbl C MeTannamu (HaTpuem u Kanbunem) (BO3MOXHO
ncnonb3oBaHue

BUJleoMaTepuranoB), uccnegoBaHue o6pasLoB HEOPraHMYECKUX BELLECTB Pas/IMYHbIX
KN1accos,

HabntoaeHNE M3MEHEHNSI OKPACKN MHANKATOPOB B pacTBOpax KUCMOT M LeNoYven,
n3yyeHue

B3aumMopencTeumsa okenaa meaum (1) c pacTBOpOM CEpPHOM KMCNOTbI, KUCNOT C
MeTannamu,

peakLMin HeNTpanusaLuun, nofyyeHme HepacTBOpUMbI OCHOBAHWW, g iTecHeHWe OAHOTO
X
MeTaiia Apyrmm n3 pacteBopa COJin, pelleHne aKCnepnmMeHTasibHbIX 3aay No TemMe
«BaxkHenwmne
KJ1laCCbl HeOpraHnM4eckumnx COG}J,I/IHGHI/IVI».
MNMepuoau4yeckuit 3aKoH u lNepuoguyeckas cucteMa XMMU4eCKux anemeHTos /.
n.
MeHpeneeBa. CTpoeHue aTOMOB. XMMHU4Yeckas cBAAsb. OKUCIUTENIbHO-



BOCCTaHOBUTEJIbHbIE

peakuuu

MepBble nonbiTku KNACCUPUKALM xpmuyeckux anemerTos. MOHATUE o rpynnax
"

CXOAHbIX 3/1eMeHTOB (LL{eJI0YHbIE U LLLeSIOYHO3EMENbHbIE METaslbl, FasoreHbl,
MHEPTHblE rasbl).
dNeMeHTbI, KOTopble 06pa3ytoT aMbOoTeEPHbIE OKCUAbI U TMAPOKCUADI.

Mepuoanyecknin zakon. Nepnoaunyecka cuctema xummudeckux anementos 4. W.
a

MeHpeneeBa. KopoTkonepuogHas n grnHHonepuogHas Gopmbl lNMeprnoanyeckon
CUCTEMDI
xnumMmunyeckux anemMmeHToB [1. U. Mengeneesa. Nepunogbl u rpynnbl. PU3NYECKUN CMbICH

NopsAKOBOro HOMepa, HOMEPOB Mepuoga v rpynnbl 3NeMeHTa.
CTpoeHue aromom. COCTaB aromHbIX sigep. /30TOMbl. 3NeKTPoHbl. CTpoeHune

AJIEKTPOHHDbIX 060/104€eK aTOMOB nepBbiX 20 XMMUYECKNX INIEMEHTOB I'Iepmop,mqecr(oﬁ
CUCTEMDI

O. WN. MeHpeneeBa XapaKTepuUCTUKA xuMUUYECKOrO 3/IEMEHTA MO €ro MOSIOXKEHUIO B

lMepunoanyeckon cucteme . N. MeHpeneesa.
3aKOHOMEpPHOCTU U3MEHEHUA pagmyca aTOMOB XUMUYECKUX 3NIEMEHTOB,

MeTal/In4YeCKnX n
HemMeTanIM4yecKmnx CBOUCTB Mo rpynnaM v nepmnoaam.



3Ha4veHue Neprnoanyeckoro 3akoHa u lNepmoanyeckomn cucTeMbl XUMUYECKNX
9/1IeMeHTOB
ANA pa3BUTUA HayKn 1 npakTuku. [. . MeHgeneeB — yY€HbIN N rpaXkgaHuH.

XuMuueckass cgasp. KosaneHTHas (nonspHas 4  HENoOnsipHas)  cgasb.

SNeKTPoOTPULaTENbHOCTb XMMUYECKNX 3N1eMeHTOB. VIoHHas CBA3b.
CteneHb gkucnenus. OkucnutenbHo- peakuyun. [lpoueccobl
BOCCTaHOBUTEJIbHblE

OKUCNEHUA U BOCC‘:,TaHOBJ'IeHVIFl. OKkucnuTenu n BOCCTaHOBUTENN.
XUMUYECKNIA 3KCNIEPUMEHT:

n3yyeHne 06pasLOB BELLECTB METAIJIOB U HEMETA/NIOB, B3aUMOAENCTBUE

rmapoKcuaa
LiMHKa C pacTBOPaMM KMCIOT W LWeSIoYel, MPOBeAEHME OMbITOB, MTOCTPUPYHOLLMX
npumMepbl
OKMC/IMTENbHO-BOCCTAHOBUTESbHbIX PEaKLMi (FOPEeHIe, PeaKLn pasnoxKeHus,
coeNHEeHus).
MexrnpeaMeTHble cBA3H
Peanusaumsa MexrnpeaMeTHbIX CBA3EI NPU M3yYeHUn XMMIUM B 8 Knacce
OCyLLeCTB/AETCA
Yepes MCMONb30BaHM Kak OOLINX €CTEeCTBEHHO- MOHATUN, Tak u MOHATUA,
e Hay4HbIX

ABIAOLWNXCA CUCTEMHBIMU ON1A OTAEJIbHbIX NMpegMeToB eCTeCTBEHHO-Hay4YHOIo LnKna.
O6LL|,VIe eCTeCTBEHHO-Hay4Hble NMOHATUA: Hay‘-IHbIVI CbaKT, rmrnoTresa, Teopusd, 3aKOH,

aHanus, cuHTes, Kraccuoukauws, NepuoanYHOCTb, HabnoAeHveE, 3KCMEPUMEHT,

MofenMpoBaHne, NUSMEPEHNE, MOAESb, AIBNEHME.
dusuka: MaTepus, aToM, SJIEKTPOH, MPOTOH, HEWTPOH, oH, HYKNua, wn30Tonbl,

pagnoaKTUBHOCTb, MONEKYNa, 9NeKTPUYECKNIN 3apsaj, BELECTBO, TeN0, 06bEM,

arperaTHoe

COCTOSIHME BeLLEeCTBa, ras, Gnsnyeckume BeMUYmHbl, eANHULbI USMEPEHUS, KOCMOC,

NnNaHeThl,

3Bé3abl, ConHue.

Buonorus: doTtocuHTes, AbixaHue, buochepa.

leorpadusi: aTMocdepa, rmapochepa, mynepanbl, ropHble MOPoOAbl, MOME3HbIe
McKoMaeMble, TOMUBO, BOAHbIE
pecypcbl.

NNAHUPYEMBIE PE3YJIbTATbl OCBOEHUA NMPOrPAMMbI XUMUU HA
YPOBHE OCHOBHOIMO OBLLEI 0 OBPASOBAHUA

JINYHOCTHbDIE PE3YJIbTATDI
JINYHOCTHbIE pe3ynbTaTbl OCBOEHUS MPOrPaMMbl OCHOBHOrO O6LLEro obpasoBaHus

AOCTUratoTCA B X0Ae 06yYeHMs XMMUM B €AUHCTBE Y4e6HOM 1 BOCNIUTATENIbHOM
JeaTeNnbHOCTU B

COOTBETCTBUM C TpaguULUMOHHbIMHU POCCUICKNMM COUMOKYNbTYPHbIMKU W OYXOBHO-
HPaBCTBEHHbIMU LLEHHOCTAMMU, NPUHATbIMW B 06LLECTBE NpaBuiaM1 U HOpMaMu
noBegeHuns u



CMOCOGCTBYIOT NpoLeccaM cCaMOMNo3HaHUsA, CaMOPasBUTUS U coLuManmsaunm
obyyvaroLmxcs.

JINYHOCTHbIe pe3ynbTaTbl OTPaXaT FOTOBHOCTb 06yYaroLMXCa
PYKOBOACTBOBATbLCS
CUCTEMOM NO3UTUBHbIX LLEHHOCTHbIX OPMEHTALNIA 1 pacLUMPEHME OnbiTa
NesaTeNnbHOCTUN Ha eé

OCHOBE, B TOM YMC/le B YaCTH:
1) NaTPUOTUYECKOrO BOCTIMTAHUA:

LLEHHOCTHOIO OTHOLLUEHMA K OTEYECTBEHHOMY KYIbTYPHOMY, UCTOPUYECKOMY U
Hay4YHOMY
Hacneanto, MOHUMaHUA 3HAaYEHNSA XMMNUYECKON HAYKN B XKU3HU COBPEMEHHOIO
obLecTBa,
CNOCOGHOCTYM BrlafeTb AOCTOBEPHOM MHPOPMaLnen 0 NepefoBbiX AOCTUXEHUAX U
OTKPbITUAX
MWUPOBOWM M OTEYECTBEHHOW XMMMUM, 3aMHTEPECOBAHHOCTU B Hay4HbIX 3HAHUAX 06
yCTpOMNCTBE
Mupa 1 06LLECTBA;
2) rpaXXjaHCKOro BOCNUTaHWUA:
npeacTaBfieHnsa 0 coumanbHbIX HOPMax 1 NpaBuiax MeXJNYHOCTHbIX
OTHOLUEHUN B

KONINEeKTuBe, KOMMyHMKaTMBHOVI KOMMEeTeHTHOCTU B 06LLECTBEHHO NonesHoMu,

Y‘je6H0V|CC”eJIOBaTe”bCK TBOPYECKON 1 npyrix BUAAX [eATENbHOCTM, FOTOBHOCTU K
on,
pa3HOO6pPa3HO COBMECTHOW AEATENBHOCTMU NP BbINOMHEHUMN YYEBHDIX,
Nno3HaBaTeNbHbIX 3ajav,
BbIMOJIHEHUN XMMUYECKUX IKCNIEPUMEHTOB, CO3JaHNMN YYE6HbIX NMPOEKTOB,
CTpeMIieHus K
B3aMMOMOHMMAaHMIO ¥ B3aMMOMOMOLLM B NpoLiecce 3ToiN y4e6HON AeATeNbHOCTH,
FOTOBHOCTM
oueHMBaTb CBOE NOBeJeHWE U MOCTYMKM CBOUX TOBapWLLEei C MO3ULMN HPABCTBEHHbIX
"
NpaBOBbIX HOPM C YY4ETOM OCO3HAHUSI MOCNEACTBMI NOCTYMNKOB;

3) LileHHOCTH Hay4HOrO NOSHAHUA:

MMUPOBO33pEHYeCKMe MNpeAcTaBneHus O BellecTBe U XUMMUYECKON  peakuuy,

COOTBETCTBYIOLLME COBPEMEHHOMY YPOBHIO Pa3BUTUSA HAYKU U COCTaBAAOLNE OCHOBY AN
MNOHMMAaHWA CyWHOCTM HAYYHON kapTuHbl Mupa, npeacTaBneHus 06 oCHOBHbIX

3aKOHOMEPHOCTAX pasBUTUA MPUPOAbI, B3aMMOCBA3SX YenoBeka C NpupogHom
cpefomu, o ponn
XUMUU B MO3HAHUKN 3TUX 3aKOHOMEPHOCTEN;

nosHaBaTeSibHble MOTUBbI, HanNpaBJ/iIeHHbIe Ha NOJTyYeHNe HOBbIX 3HAHWUI NO
XMMUN,
HeobxoauMble AN 06bACHEHUS HabNOAaeMbIX MPOLLECCOB U SIBIEHUN,
nosHaBaTeIbHOMN,
MHOPMALMOHHON N YNTATENbCKON KYNbTYypbl, B TOM YNCNEe HaBbIKOB
CaMOCTOATENbHOM paboThl
C Y4ebHbIMM TEKCTAaMM, CNPABOYHOW NIUTEPATYPON, [OCTYNHBIMU TEXHUYECKUMU
cpepcTesamMm
NHDOPMALMOHHbIX TEXHOOMUI;

MHTEepeC K 06y4YEeHUIO 1 MO3HaHUIO, TFI0603HATENBHOCTb, FOTOBHOCTD U
CMOCOBHOCTb K
caMo06pa3oBaHMIO, NPOEKTHOM U UCCefoBaTENbCKOM AeATENbHOCTU, K OCO3HAaHHOMY
BbI6OPY
HanpaB/IeHHOCTU U YPOBHSA 06YYeHUs B AaSIbHENLLEM;

4) popMMpOBaHUS KyNnbTypbl 340POBbS :



OCO3HaHWE LIEHHOCTW XXW3HW, OTBETCTBEHHOI OTHOLUIEHUA K CBOEMY 3[0POBbIO,
o

YCTaHOBKM Ha 3[4,0POBbI 06pas XXW3HWU, 0CO3HaHME NOCNEACTBUI U HEMPUSATME

BpeAHbIX

npuBbIYeK (YNnoTpebsieHMst afIKorossi, HAPKOTUKOB, KYPEHUST), HEO6XOAMMOCTH

co6N0AEHMSA NpaBMa 6€30MacHOCTU MpU 06paLLEHNN C XMMUYECKUMU BeLLecTBaMu B

6bITy U peanbHON

XKU3HUY;

g) TPYAOBOIro BOCMMUTAHMUS:

MHTEpPEeC K NpaKTUYeCKOMY U3ydeHuto npodeccuit 1 Tpyaa pasiMyHoro poaa,
yBaXKeHue K
TPyAy U pesynbTaTtaM TPyAoBOW AeATeNIbHOCTU, B TOM YMC/IE HAa OCHOBE NMPUMEHEHUS

npeaMeTHbIX 3HaHUN o XUMUW, OCO3HaHHbIN Bb|60p NHANBUAYaNIbHOM TpaekTopuu

npoao/NKeHnA O6pa3OBaH|/|F| Cc y‘-IéTOM JIMYHOCTHbIX MHTEpPpEeCOB U CNOCOBHOCTU K
XMMUMU,
06LLECTBEHHbIX MHTEPECOB M NOTPEBHOCTEN, yCreLwHOoW NpodeccnoHanbHOM
OEeATENIbHOCTU U
pasBUTUSA HEOHXOANMbIX YMEHUI, TOTOBHOCTb aanTnpoBaTbCcsl B NpodecCuoHanbHom
Cpene,

6) 9KOJ10rM4ecKoro BocrnmTaHus:

9KONOrnYecKm LenecoobpasHoe OTHOLLIEHNE K MPUPOAE KaK UCTOYHUKY XKXU3HU
Ha 3emne,
OCHOBe €€ CYyLLLeCTBOBAHMSA, MOHMMaHWe LIeHHOCTHN 340POBOro u 6e3onacHoro obpasa
XU3HWY,
OTBETCTBEHHOE OTHOLUEHNE K CO6CTBeHHOMy (bVI3V|L|eCKOMy N NCUXN4YEeCKOMY
340pPOBbHO,
OCO3HaHMe LLeHHOCTM COBNI0AEHMA NpaBW 6e30NacHOro NoBeAeHNs Npu paboTe ¢
BeLwecTBaMuy,
a TaK)Xe B CUTYyaLUAX, yrpoXKaroLmnx 340POBbIO U XXU3HU NtoAeN,

CnocobHoCTHU NMPUMEHATb 3HaHUA, nosydaeMble Npn N3y4eHnn XuMmnn, onqa
peLIeHus
3ajauv, CBA3aHHbIX C OKpYyXaroLen NpupogHon cpenou, A8 NoBblEeHUs YPOBHSA
9KOJI0rMY€eCcKom
KYNbTypbl, 0CO3HaHUA rN06anbHOro xapaktepa 9KONOrmMYyecKnx Npodbaem n nyTen nx
peLleHnd

nocpeacTtBoM MeTo40B XUMUKU, SKOTOTMYECKOro MblillJTEHNA, YMEHUA PYKOBOACTBOBATbCA
“M B

NnosHaBaTe/IbHON, KOMMYHMKATUBHOW W COLManbHOM NpaKTuKe.
METANPEOMETHBIE PE3YJIbTATbI

B cocTaBe MeTanpegMeTHbIX pe3ynbTaToB BblAENAKT 3Ha4YNMble ANa
dbopmMupoBaHus
MMWPOBO33peHMUs 06LLEeHayYHble NMOHATUS (3aKOH, TEOPUS, MPUHLMNM, TMMNoTe3a, (hakT,
cuctema,
NpoLecc, 3KCNEPUMEHT U Apyroe.), KOTOpble UCNOSIb3YHOTCA B eCTECTBEHHO-HAYYHbIX
y4YeOHbIX
npegmMeTax 1 No3BOMIAIOT HA OCHOBE 3HaHWUMN U3 3TUX NpeaAMeToB GopMUpPOBaTb
npeacrasfieHne o
LIleIOCTHOM HayYHOW KapTUHE MUPA, U YHMUBEpPCasbHble Yy4ebHble eNCTBMUSA
(no3HaBaTenbHble,
KOMMYHWKATUBHbIE, perynaTUBHbIE), KOTopble o6ecrnednBatoT GopMUpoBaHue
FOTOBHOCTM K
CaMOCTOATENbHOMY MJIAHNPOBAHUIO N OCYLLLECTBNEHNIO Y4EOHON AEATENBHOCTM.

MosHaBaTeNbHble YyHUBEPCaslbHble y4ebHble AeCTBUA
basoBble noruyeckue AeiUCTBUSA:



yMeHNsi ncrnonbsosat NMPUEMbI 10rMyeckoro MbilLAEHUS NP OCBOEHUM 3HaHWM:
b

pacKpbiBaTb CMbIC/T XUMWUYECKMx MOHATUN (BbIAENATL py XapakTepHble MpU3HaKWy,
ycTaHaB/MBaTb B3aUMOCBSI3b C APYrMMU NOHATUAMM), UICMONb30BaTb MOHATUS OIS
0O6DbACHEHUS
OTAEeNbHbIX (PAKTOB U IB/IEHUI, BbIOUPATb OCHOBAHUA U KpUTEpUn gns
Knaccudukaumnm
XUMUYECKUX BELLECTB U XMMUYECKMX peaKL i, ycTaHaBNMBaTb NPUYNUHHO-
ClleACTBEHHbIE CBSI3N
MexJy 06beKkTaMu U3yYeHusl, CTPOUTb JIOTMYECKME pacCyXaAeHUsi (MHAYKTUBHbIE,
AefYKTUBHbIE,
Mo aHanoruu), Aenatb BbIBOAbI U 3aK/THOYEHUS;

YMeHWe NPUMEHSITb B NMpoLecce No3HaHUsA NOHATUSA (MpeaAMEeTHbIE 1

MeTanpegMeTHbIe),
CMMBOJIMYecKMe (3HaKOBbIe) MOAENM, UCMOJIb3yeMble B XMMUK, Tpeobpa3oBbliBaTh
LLUIMPOKO
NPUMMEHsIEMble B XMUWN MOJiefIbHble NpeACcTaB/IeHNs — XMMUYECKUIA 3HAK (CUMBOJ
anemMeHTa),

xuMuueckas Popmyna ypaBHeHMe XMMWUYECKON peakuunm — MpW peLLeHun y4ebHOo-

no3HaBaTeNbHbIX 3ajay, ¢ YYETOM a1ux mopenbHbix NMPEACTABNEHUN BLiaBnsATL U
XapaKTepmn3oBaTb CYLLECTBEHHbIE MPU3HAKM N3YYaEMbIX OOBHEKTOB — XMMUYECKUX
BELLLECTB U
XUMUYECKNX peaKLit, BbISBNATb 06LLME 3aKOHOMEPHOCTU, MPUYMHHO-CNIeACTBEHHbIE
CBA3UN U

npoTuBoOpeYna B ny4aembiXx rnpoueccax n ABJIeHNAX.

basoBble uccnepoBarenbckue AeACTBUSA

YMeHue ncnosb3oBaTb NocTaB/IeHHble BOMPOCHbI B Ka4yeCTBE UHCTPYMEHTA NO3HaHWA,

a
TaK>Xe B Ka4yeCcTBe OCHOBbI A4 d)OpMVIpOBaHVIFl rmnoTesbl No rpoBepke npaBuJibHOCTHU
BblCKa3biBaeMbliX Cy)KﬂeHMVI;

an06peTeHV|e onbiTa No ni1aHnpoBaHUIO, opraHn3aunn n NnposegeHno
yYeHNYEeCKUX
9KCNepumMeHTOoB, yMeHue Ha6J'II-Op,aTb 3a XoA4oM npouecca, cCaMoCToATesIbHO
NMPOrHo3npoBaTb €ro
pesynbTaT, GopMynMpoBaTb 0606LLEHMA N BbIBOAbI MO pe3ynbTaTaM NpoBeAEHHOIO
OonblTa,
ncenegoBaHuMd, COCTaBATb OTYET O rlpon,enaHHoM pa60Te.

Pa6ota ¢ uHpopmaumei:

yMeHMe BblonpaTb, aHaNn3nMpoBaTb U UHTEPNPETUPOBaTb MHbOPMaLNIO
pa3sin4HbIX BNOOB
1 hopM NpeacTaB/ieHNs, MONyYaeMyto U3 pasHbIX UICTOYHUKOB (Hay4yHO-MonynsipHas
nuTepartypa

XMMWYECKOrO COAepKaHus, CpaBoyHble NMOCOOUS, pecypcebl WHTepHeTa), kputuueckn

OLeHMBaTb NPOTUBOPEYMBYIO U HELOCTOBEPHYO MH(OPMaLUIO;
YMEHWEe NPUMEHSITb pasfiniHble MeTOAbl U 3anpochbl NP1 Noncke u otéope

MHdopMaLmnm n
COOTBETCTBYHLUMUX faHHbIX, HEO6XOAMMbIX AJ151 BbINOJIHEHUSA YYEOHbIX U
nosHaBaTesIbHbIX 3aJay
onpeaenéHHoro Tuna, NpUobpeTeHNe onbiTa B 0671aCTV UCTIONIb30BaHUSA
MHdOPMaLMOHHO-
KOMMYHWUKATUBHbIX TEXHOJIOTUIA, OBJlafieHMe KYNbTYPOi aKTUBHOIO UCMOJIb30BaHUS
pas3nNYHbIX



MOUCKOBbIX CUCTEM, CaMOCTOSTeNbH BblOMpaThb ONTMMAaJbHYH popmy npeacraBfieHNs
o)
MHPOPMaLMK N UNNOCTPUPOBATb pellaeMble 3a1a4n HECTTOXHbIMU CXeMaMy,
AvarpaMmmamu,
Apyrumum popmamm rpadmnkmn n X KOMGMHaUNSAMWU;
yMeHM1e UCMosib30BaTh U aHaNM3NpoBaTh B NpoLecce y4ebHOn u
nccnenoBaTesibCKomn
AesATeNbHOCTU MHDOPMaLMIO O BIMSHUM NPOMbILLIIEHHOCTM, CeIbCKOro X035INCTBa U
TpaHcnopTa
Ha COCTOSIHME OKPY>XKatoLLen MPUPOAHON Cpeabl.
KOMMyHMKaTUBHbIE YHUBEpCaJibHble yYe6GHble JeUCTBUSA:
yMeHusl 3aaBaTb Bonpochl (B xoge aunanora v (Mnm) AUCKYCCUn) No CyLLecTBy

06CYXAAEMON  Templ, POPMYNUPOBATL cgop NPeAsIoXXeHUS OTHOCUTENIbHO BbIMOJIHEHUS
npeasoXXeHHOW 3ajauu;
YMEHMS NpeAcTaBsATb NOJyYeHHble pe3yNibTaTbl No3HaBaTeIbHOM
NeATENIbHOCTU B YCTHbIX

M NUCbMEHHbIX TEKCTaXx; Aenartb Npe3eHTaunto pesynbTaToB BbINOJHEHNUSI XMMUYECKOIO
aKcnepuMeHTa (n1abopaToOpHOro OMnbITa, TabopaTOPHOM PaboTbl MO UCCNIEA0BaHMIO
CBOUCTB
BeLLeCcTB, y4e6HOro NpoeKTa);

YMEHUS y4ebHOro COTpyAHNYECTBA CO CBEPCTHNUKAMMN B COBMECTHOW
no3HaBaTes/IbHOW "
nccnenoBaTesibCKoM AeATesIbHOCTU MpyY PeLeHnn BO3HUKAOLWMX Npo6sieM Ha OCHOBE
yuyé€Ta
06LLUMX MHTEPECOB U COrnacoBaHus Nosuumnin (06CyxaeHns, 0BMEH MHEHUAMM,
«MO3roBble
LUTYPMbI», KOOPAMHALNS COBMECTHbIX AEUCTBUI, ONpeaeneHne KpUTEPMEB MO OLEHKE
KayecTBa
BbIMOSIHEHHOW PaboTbl U Apyrue).

PerynsiTuBHble yHMBepcabHble yuebHble AeiCTBUA:

yMeHMe CaMOCTOSATeSIbHO ONpeaensiTb Lienun AesaTeNbHOCTH, NIaHNPOoBaTb,
OCYLLLECTBNSATD,

KOHTpOJIMpOBaTb U Npun HGO6XO,D,VIMOCTI/I KOPPEKTUpOBaTb CBOKO AeATEJIbHOCTD, BbI6VIpaTb

Hanbonee addeKTMBHbIE CNOCOObI peLLeHus YYeOHbIX |1 Mo3HaBaTeNbHbIX 3agav,
CaMOCTOATENIbHO COCTaBNATb UIN KOPPEKTMPOBATb NPeaJsIOXKEHHbIN anropuTtm
OencTBum Npu
BbINOJIHEHUN 3a4aHU C YY4ETOM NOJTyYEHMSA HOBbIX 3HAHUIN 06 M3yYaeMbiX 06bEKTaxX —
BeLlecTBax M peakumsx, OLeHnBaTb COOTBETCTBME NOJSTYYEHHOro pesynbTaTa
3asiB/IEHHOW Lenu,

YMEHMe UCMNO/Ib30BaTb N aHaNM3MPOBaTb KOHTEKCThbI, MpeaJsiaraemMble B yCII0BUM
3aJaHunMn.



NPEAMETHbDIE PE3YJIbTATbI

B cocTaBe npegMeTHbIX pe3ynbTaToB MO OCBOEHUIO 06A3aTE/IbHOr0 COAEPXKAHUS AaHHOM
tbenepanbHoi paboyeit NPorpaMMo, BblAeNSOT 06yYatoLMMNCS HayYHble 3HAHWS, YMEHMUS
1 CNoco6bl AeACTBUIA, BUAbI AEATENbHOCTU MO MOSYYEHUIO HOBOIO 3HaHWUSA, €ro
MHTEPNpeTaL MK, NpeobpasoBaHUIO U MPUMEHEHUIO B

Pa3NNYHbIX y4EOHbIX U HOBbIX CUTYaLUSIX.

K KOHLYy 06y4yeHusi B 8 Knacce npeMeTHble pe3ybTaTbl Ha 6a30BOM YPOBHE
JLONXXHbl

oTpaxkaTb CHOPMUPOBAHHOCTb Yy 06YYAROLLMXCA YMEHWUIA:

packpbiBaTb CMbIC/T OCHOBHbIX XMMUYECKUX MOHATUI: aTOM, MONEKYnNa,
XUMUNYECKUMN

9/IeMeHT, MPOCTOe BeLleCTBO, CJ/IOXHOEe BeLLecTBO, CMeCb (omHopoaHas
HeoZlHOPO/Has), BaJIeHTHOCTb, OTHOCUTE/IbHAsA aTOMHas U MOJIEKYNAApHasi Macca,

KO/1M4eCcTBO BeLllecTBa, MOJ1b, MOJIAPpHaAad Macca, MaccoBada goJsid XUMUYECKOro

aN1eMeHTa B COeIUHEHNM, MOJIAPHbIN 06bEM, OKCUA, KMUCNIOTa, OCHOBaHMe,
COfb,

3/1eKTPOOTPULLATENIbHOCTb, CTEMNEHb OKUCIIEHUS], XMMMUYECKas peakuus,
knaccundukaums

peakLWit: peakLmMm COeINHEHMS, PeakLNKN PasfioXeHMUs, peakLnumn 3aMelLLeHNs,
peakuuu



06MeHa, 3K30- U IHAOTEPMUYECKUE peakLmun, TennoBon adhdeKkT peakLumu,
AP0 aToOMa,

3/IEKTPOHHbIM C/IOM aTOMa, aTOMHasA opouTanb, paguMyc aToMa, XMMuyecKas
CBSI3b,

NonApHasa 1 HenoNApHas KoBasleHTHas CBA3b, MIOHHAsA CBA3b, UOH, KATUOH, aHUOH,
pacTBOp, MaccoBas [0/ BellecTsa (MPOLEHTHas KOHLIEHTPaLUWs) B pacTBOPE;
WNMOCTPUPOBATh B3aMMOCBA3b OCHOBHbIX XMMUYECKUX MOHATUI 1

NMPUMEHATb 3TN
NOHATUA NpPU oNMCaHUn BeeCTB N X I'IpeBpaLLl,eHVIﬂ;

NCrMoNb30BaThb CUMBOJINKY gns COCTaB/I€HUA hopmyn BELECTB U
XUMMUYECKYHO

ypaBHEHUN XUMUYECKUNX peaKkLmii;
onpeaensitb BaJIEHTHOCTb aTOMOB 3/1IEMEHTOB B GUHAPHbIX COEANHEHUSIX,

cTeneHb

OKUCNEHUS 3/IEMEHTOB B BMHAPHbIX COeANHEHUAX, MPUHAONEXHOCTb
BeLLEeCTB K

onpeAenéHHoOMy knaccy COEAVHEHWUN no popmynam, gyg XMMUYECKON cesasm

(koBaneHTHasa U NOHHAs) B HEOPraHMYECKUX COEANHEHUSX;

packpbiBaTb cMbich lNepuoanyeckoro 3akoHa . . MengeneeBa:
AeMOHCTpMpoBaThb

NOHUMaHWe NepnoLnNyYecKon 3aBMCUMOCTN CBOUCTB XUMUYECKUX SNIEMEHTOB
OT M1X

nonoxeHus B lNepruogmyeckon cuctemMe, 3aKOHOB COXpaHEHUA Macchbl
BELLECTB,

NOCTOAHCTBA COCTaBa, aTOMHO-MOJEKYNAPHOIO Yy4eHuns, 3akoHa ABOragpo;

OnuCbIBaTb U XxapakTepuaosaT TabNnMuHyto dopmy lMeproanyeckoin cycremb
b
XMMWUYECKMX 3NEMEHTOB: pas3inyaTtbh NOHATUSA «rnaBHasi nogrpynna (A-
rpynna)» u
«no6oyHas nogrpynna (b-rpynna)», Masnble 1 60/bluMe Neproabl, COOTHOCUTb
0603HayeHus, KOTOpble NMetoTes B Tabnuue «lMNepunoanyeckasa cuctema
XUMUNYECKNX
anemeHToB [1. . MeHpeneeBa» C YAC/TOBbIMU XapaKTePUCTUKAMWN CTPOEHMUS
aToMoB
XMMWUYECKMX 3NEMEHTOB (COCTaB M 3apsag A4pa, obLLee YACO SNTEKTPOHOB U
pacripefiesieHne Ux no 371eKTPOHHbIM CNOSIM);
KnaccnduympoBaTb XMMUYECKME 31IEMEHTbI, HEOpraHMYecKkue BeLecTBa,
XUMU4Yeckune
peakuuu (Mo YMcny 1 cocTaBy y4acTBYIOLLMX B peakLMmn BELWECTB, MO
TEens10BOMYy
abdekTy);
XapaKTepu3oBaTb (ONMCbIBaTb) 06LLME XMMUYECKNE CBOMCTBA BELLECTB Pas/IMyHbIX
KNaccoB, MOATBEPXAas OMMCaHWe MpUMepamMn MOMeKYNsApHbIX YPaBHEHWUH

COOTBETCTBYIOLUX XUMUYECKUX PeaKLnii;

NMPOrHO3MpoBaTb CBOMCTBA BELWECTB B 3aBUCUMOCTU OT UX KaY€CTBEHHOIo
COCTaBa,

BO3MOXHOCTM NPOTEKAHNS XUMUYECKNX NPEBPALLEHMUI B Pa3INYHbIX
yCNOBMUSX;

BbIYMCNSATb OTHOCUTENIbHYHO MOJIEKYISIPHYHO U MOJIAAPHYHO MacCbl BELLLECTB,
MacCOBYH

L0 XMMUYECKOro 351ieMeHTa no Gpopmyrne coeNHEHNUs, MacCOBYHO A0SO

BellecTBa B

pacTBOpe, NPOBOANTb PaCcUYETbI MO YypaBHEHWUIO XMMUYECKOWN peakuuu;



NPUMEHATb OCHOBHbIE Oornepauunn MbIC/IUTENIbHOWN AeATEeNbHOCTN — aHanns3 u

CUHTE3,
CpaBHeHWe, 0606L1eHMe, CUCTEMATM3aLMIO, KNaccudukauuto, BbisBNeHUe
NPUYUHHO-
CNeACTBEHHbIX CBA3EW — A1 U3YYEeHUsI CBOMCTB BELLECTB U XUMUYECKUX
peakuum,
eCTECTBEHHO-HayYHble MeToAbl Mo3HaHus — HAONIOfeHNe,  pyamepenue,

MoaennpoBaHue, SKCnepMMeHT (peaanblﬁ n MbICJ'IeHHbIﬁ);

CNefoBaThb NpaBUiam rnosb3oBaHus XMMUYECKO Nocyaoit (  N1a6opaTopHbIM

060pyaoOBaHMEM, a TaK)Ke NpaBuiaM obpallleH1s C BewecTBaMu B
COOTBETCTBMUM C

MHCTPYKLUMAMM MO BbIMOJIHEHUIO /TaBOPaTOPHbIX XMMUYECKUX OMNbITOB MO
NONyYEHUO

M cobmpaHmto razoobpasHblx BeLecTB (Bogopoaa v Kucnopoaa),
NPUroTOBMIEHNIO

pacTBOpPOB C onpeaenéHHON MacCoBOM 0/1en paCTBOPEHHOIO BELLECTBA,
nnaaHnpoBaTb

M NPOBOAMUTb XMMUYECKME IKCNEPUMEHTbI NO pacrno3HaBaHUIO pacTBOPOB
Lenoven n

KMCOT C NOMOLLbHO MHANKATOPOB (N1akMyc, heHondTanenH, METUIOPaHX U
Apyrve).

K KOHUy 06yyeHus B 9 Knacce npefMeTHble pesyfbTaTbl Ha 6a30BOM YpOBHE

AOJIKHbI
oTpa)kaTb CPOPMUPOBAHHOCTb Y 0OyYatOLLMXCA YMEHUIA:

pacKpbiBaTb CMbICJ/1 OCHOBHbIX XMMNYECKUX NOHATUIN: XUMWUYECKUI 3/IEMEHT, aTOM,

MoOJieKysna, MOH, KaTUOH, aHUOH, MPOCTOE BELLECTBO, CJIO>XKHOE BELLECTBO,
Ba/1IEHTHOCTD,

31EKTPOOTPULATENIbHOCTDb, CTENEHb OKUCTTIEHUA, XUMUYECKaA peakKUunUd, XuMnyeckad

CBS3b, TEMJI0BOW 3D EKT peakumm, MoJib, MONSAPHbIA 06BEM, pacTBop,
9NEKTPONNTDI,

HE3/IeKTPONNTbI, SNEKTPOSIMTUYECKA AMCCOLMaLMS, peaKLM MOHHOro 06MeHa,
fa

KaTanmsaTop, XMMMLleCKoepaBHOBecme,06PaTWMb'e n HeobpaTumble peakuuuy,
OKWUCNIUTENBHO- peakuuun, OKWUCNUTENlb, BOCCTaHOBMUTEND,
BOCCTaHOBUTEJIbHblE
OKWUCIIeHNE U BOCCTAHOBNEHME, annoTponus, aMbOTEPHOCTb, XMMNYECKas CBA3b
(koBaneHTHas, ponnas, METANNIMUECKas) kpucTannmuecka PELIETKA, kopposus
) f
MeTaslfioB, ChaBbl, CKOPOCTb XMMUYECKOWN peakLuu, npefenbHO A0NycTUMas

KoHueHTpauusa MNAK BewecTBa; .

UNNHOCTPMPOBaTb B3aUMOCBA3b OCHOBHbIX XMMWUYECKUX MOHATUN U
NPUMEHATb 3TU

NOHATMA NPU ONUCaHNU BELLLECTB U UX NpeBpaLLeHNN;

NUCrnonb3oBaTb CUMBOJINKY ans COCTaB€HUA bopmyn BeLecTB n

XUMUYECKYHO
ypaBHEHUN XMMWYECKUX peakLmi;

onpeaenAaTb BaJleHTHOCTb U CTeneHb OKUCNEHUA XUMUYECKUX 3J1IEMEHTOB B
coeanHEeHNAX pa3/IM4YHOro coctaBa, NPpMHaO1eXXHOCTb BeLleCTB K



onpegenéHHomy

Knaccy coegMHeHu no popmynam, BUL XMMUYECKOI CBSI3M (KOBasleHTHasd,

NOHHas,

MeTaslinyeckasi) B HeOpraHMYeCcKmnx CoeanHeHnsIX, 3apsig MoHa no

XUMUYECKON

dhopMmyne, xapakTep cpeabl B BOAHbIX paCTBOpax HEOpPraHU4eckmnx

coeguHeHnI, Tnn

KPUCTa/NIM4ECKOMN PELLETKM KOHKPETHOIO BELLECTBa;

packpbiBaTb cMbich lNepuoguyeckoro 3akoHa M. 1. MeHpgeneea n
AEMOHCTpMpOBaTb

€ro NoOHMMaHu1e: ONucbiBaTb U XapaKTepusoBaTb TabNNYHyHO hopmy
Mepnogmnyeckon

CUCTEMbI XMMUYECKUX 3NIEMEHTOB: pasinyaTtb NOHATUSA «rMaBHas Nogrpynna
(A-

rpynna)» u «<noboyHasi nogrpynna (b-rpynna)», manble 1 605bluve nepuoabl,

COOTHOCUTL 0003HAYEHUS,, KoTopble MMetoTcst B MEPUOAMUYECKON Tabnuue, ¢
YUCNOBbIMM XapaKTePUCTUKAMUN CTPOEHNSI aTOMOB XMMUYECKUX /IEMEHTOB
(cocTaB u

3apaj Aapa, obLlee YNCNo SNEKTPOHOB U pacnpefeneHne nx no
3NEKTPOHHBIM CIT0SIM),

O6BACHATL O6LLUME 33KOHOMEPHOCT B W3MeHeHUy CBOWNCTB 3eMeHTOB U UX
"
coevHeHWI B Npeaeniax MasblX NEPUOAOB U MMaBHbIX NOATPYNM C yY4ETOM
CTPOEHUSA

nX aToOMOB,



KJ'IaCCVI(bVIU,VIpOBaTb XUMUNYecKune aneMeHTbl, HeopraHM4eCckmne BellecTBa,
XUMHN4eckune

peakuun (Mo YMcny 1 cocTaBy y4acTBYHOLMX B PeakLMn BELWECTB, NO
TenaoBoOMy

3t deKTy, N0 MUBMEHEHUIO CTEMEHEN OKUCTIEHUSI XUMUYECKUX S/IEMEHTOB);
XapakTepu3oBaTb (ONMCbIBaTb) 06LLMe U cneumbuyeckme XMMMYeckme CBOMCTBa

NMPOCTbIX N CJZTOXHbIX BeLWeCTB, noaTBep>xaaad onncaHne npuMmepamm
MOJIEKYJTAPHBIX U

MOHHbIX ypaBHEHWUI COOTBETCTBYIOLLMX XMMUYECKUX peakLui; 3
COCTaBMIATb YpaBHEHUA SNEKTPOSIUTUYECKON AUCCoLMaL N KNCNOT, LWenoyen
n conen,

MOJIHblE U COKPALLEHHbIE YPaBHEHNS peakL i MIOHHOro 06MeHa, ypaBHEeHUS
peakuuu,

NOATBEPXXAAKLKNX CyllecTBOBaHUe reHeTUYEeCckon cpasu MeXxnay BeLllecTBamMu

a3JIN4YHbIX K/1aCCOB, o
acKpbiBaTb CYLLUHOCTb OKUC/IUTEJIbHO-BOCCTAHOBUTEJIbHbIX pe€akKUunn

nocpenctsom
COCTaBJ1€eHUNA SNTIEKTPOHHOIO 6anaHca aTux peaKLlMVI;

NPOrHo3npoBaTb CBOWCTBA BeLLEeCTB B 3aBUCUMOCTU OT UX CTpo€eHuA,
BO3MOXHOCTU

NPOTEeKaHNS XMMUYECKUX NPEBPALLEHUI B PA3/INYHbIX YCIIOBUSX;
BbIYMCNSATb OTHOCUTENIbHYHO MOJIEKYISIPHYHO U MOJIAAPHYHO MacCbl BELLLECTB,
MaccoBYyO

L,0J1H0 XMMMYECKOro a/ieMeHTa no popMyse CoeaMHEHNs, MaCCOBYHO OO
BellecTBa B

pacTBoOpeE, NpoBOAUTD paC‘-IéTbI no ypaBHEHUIO XUMUNYECKON peaKkuunu,

co6toAaTh mpaguna Nonb3oBaHus XMMUYECKON MOCYAOA | J1abopaTopHbIM

060pyp,OBaHMeM, a TakKXXe npaBuia o6pau.|,eHV|;| C BewecCctBaMun B
cooTBeTCTBUMN C

MHCTPYKLMAMM MO BbINOSHEHUIO Na6OPaTOPHbIX XMMUYECKMX OMbITOB NO
NONyYeHUIo

M cCOBMpaHMto ra3oobpa3HbIX BELLECTB (aMMMUaKa 1 yrnekKucnoro rasa);

NPOBOAMTbL peakLMu, NOATBEPXKAatoLINe Ka4yeCTBEHHbI COCTaB PassiMyHbIX
BELLEeCTB:

pacrno3HaBaTb OMNbITHbIM NYTEM XJTOpPUA-, 6poMna-, MIOanA-, kapboHat-,
docoar-,

CUnunkKart-, Cyj'lb(baT-, r’MApoKCnA-noHbl, KAaTMOHbl aMMOHNA N MOHbl N3YYEHHbIX

METaJ1J10B, I'I(E)VICg’TCTB rone B BOAHbIX paCTBogax HeOgFaHW-IeCKVIX BELLUECTB,
NPUMeHATb OCHOBHbIE onepaunn MbiCJIMTENTbHOWN AEATEJIbHOCTU — aHaln3 n

CUHTES,

cpaBHeHue, OB0OLEHWE, cycTemaTn3aLMIO BbISIBNEHWE MPUYMHHO-CIIEACTBEHHbIX

cBA3en — AN U3y4YeHns CBOUCTB BeLeCTB U XMMUYECKUX peakLnin, eCTECTBEHHO-
HayYyHble MeTOoAbl MO3HaHUA — HabnoAeHve, namMepeHue, MoAeNnpoBaHue,

3KCMEePUMEHT (peasibHblit U MbICIIEHHbIN).



TEMATHW4YECKOE NJJAHAPOBAHUE

8 KJIACC
| KOnM4ecTBo 4acos
Ne HaumeHoBaHue pasaenoB U
KOHTpOsbHbIE MpakTuyeckue
n/n TeM NporpaMMbl Bcero pa6oTbl pa6oTbl
\ Paspen 1. NepBoHa4YasbHble XUMUYECKHE MOHATUA
Xumunsa — BaxkHas 0611acTb
1.1 €CTeCTBO3HaHUA U 5 0 2
ﬂpaKTMHeCKOVI neATeNIbHOCTU
yesioBeka
BelwlecTBa n xummnyeckme
12 '“ 15 1 0
peakuunun
WTtoro no paspeny 20
Paspnen 2. BaxxHelliue npeacTraBUTeNIM HeopraHU4eCcKux BellecTB
Bosgyx. Kucnopog.
2.1 [NoHATne 6 0 0
06 okcmpax
Bogopogp. NoHATHe O
2.2 KUCNOoTax 8 0 1
n condax
Bopa. PacTtBopbl. [MoHATHE 06
2.3 A P 5 1 1
OCHOBaAHUAX
OCHOBHbI€e KNnaccbl
2.4 11 1 1
HeopraHMYyeckux coeguHeHnn
NToro no pasgeny 30




Paspen 3. Nepuoauyeckui 3akoH 1 lNepuoagunyeckan cucreMa xummyeckux anemeHTos [l. U. MenpeneeBa. CtpoeHue
aToOMOB.
Xumuyeckas cBfsb. OKMCNUTENIbHO-BOCCTAHOBUTEIbHbIE peakLuu




Mepnoanyeckuni 3akoH n
MNepuoaunyeckas cuctema

3.1 XUMUYECKUX aneMeHToB [l. 7
n.
MeHpeneeBa. CTpoeHue
aToma
XuMnyeckas cBfsb.
3.2 OkncnutenbHo- 8
BOCCTaHOBUTEJIbHble peakLum
UToro no pasgeny 15
PesepBHOe BpemA 3
OBLLEE KOJIMHECTBO YACOB IO 68

NMPOIrPAMME




NOYPO4YHOE NMNJIAHUPOBAHUE 8 KJIACC

‘ KonuyecTtBo YacoB ‘
]
N | rema ypoka KouTponbHbie | Mpaktuueckue HaTa
n/n Bcero | pagorbi pa6oTbl UsyUeHus
|
|1 MpegmeT xumMuun. Ponb xMmMum B ] 0 0
YKU3HU
yenoBeka. Tena v BelwlecTBa
2 [MoHATHME O MeToAax NO3HaHUSA B 1 0 0
XUMUK
MpakTuyeckasa pabota N21
«[1paBuna
3 paboTbl B N1abopaTopuu 1 NpUéMbl 1 0 0
ob6palleHns ¢ nabopaTopHbIM
060pyA0BaHNEM»
YucTtble BellecTBa U CMecCH.
4 Cnocobbl L 0 0
pasfeneHus cMecemn
MNpakTnyeckas pabota N22
5 «PaspneneHnecmeceit (Ha npumepe 1 0 0
OUYUCTKMU
NMOBAapPEHHOM COMN)»
6 ATOMbI U MONIEKYTIbI 1 0 0
XnmMunyeckue anieMeHTbl. 3HaKun
7 1 0 0
(CUMBOJIbI) XMMUYECKUX 3JIEMEHTOB
8 MpocTble n cnoXxHble BelecTsa 1 0 0
9 ATOMHO-MONEKYSApHOE y4YeHune 1 0 0




3aKoH NocToAHCTBa cocTaBa

10 BeLLEeCTB.
XumMuyeckas ¢popmyna. BaneHTHOCTb
aTOMOB XMMUYECKNX INTIEMEHTOB

11 OTHOCUTeNbHas aToMHasi Macca.




OTHOCUTENbHasA MoneKynapHad
Macca

12

MaccoBas o9 XMUMU4YecKoro
a/1ieMeHTa

B coeaguHeEHNN

13

KonnyecTBo BellecTBa.
Monb.
MonsapHasa macca

14

dunsmnyeckune n xMumMn4eckmne ABEHNA.

XuMunyeckas peakuus

15

MpuU3HaKn 1 ycnosus
npoTeKaHusa
XUMUYECKMX peakLni

16

3aKOH coxpaHeHusa Macchbl
BELLEeCTB.
XUMUn4ecKue ypaBHeHus

17

BbluncneHus konmyecTsa, Macchbil

BeuwecTBa No ypaBHEHNAM
XUMUNYECKUX

peakunn

18

Knaccundukaumnsa XuMmyeckunx
peakLuun

(coeanHeHUs), pasnoXXeHus,
3aMeLleHuns,06MeHa)

19

M. B. JlomoHoCOB —
YUYEHbIN-
9HUMKNAOMNEeAunCT.
0O606LeHne U
cucteMaTmsaums 3HaHUN

20

KoHTponbHas pa6ota N1 no
Teme
«BelyecTBa 1 xummnyeckne




21

Bo3ayx — cMmecb rasos.
CocTtaB

Bo3ayxa. Kucnopog —
3/IEMEHT U

npocTtoe BewecTBo. O30H

22

dusnyeckme 1 XMMMYecKne CBOMCTBa
Kucnopoga (peakumm

OKUCNEHMS,

ropeHue). MNoHATHe 06

okcupaax




23

Cnocobbl nony4yeHus
Kucnopoga B
nabopartopum u
NMPOMbILLIEHHOCT!.

Mp1MMeHeHWe Kucnopoaa

24

TennoBown apdheKT XMMMUYecKomn

peakuunu, NoHATHNE O
TEPMOXUMUNYECKOM

YPaBHEHUN, 3K30- U
QHAOTEPMUYECKUX

peakunax

25

Tonnueo (HedTb, yrosb U
MeTaH).

3arpssHeHue Bo3ayxa,
cnocobbl ero

npeaoTBpaLleHus

26

MNpakTnyeckas pabota N23 no teme
«Mony4yeHune n cobrpaHune
KMCNOpPOoAa,

n3y4yeHne ero CBOUCTB»

27

Boaopop — anemMeHT 1 npocToe
BelecTBO. HaxoxaeHune B

npupoae

28

dunsmnyeckune n xumMmyeckume CBonMCTea

Bogopoja. NMpumMeHeHne Boaopoaa

29

[MoHATHE O KNCnoTax u conax

30

Cnoco6bl nony4yeHus
Bogopoaa B
nabopaTtopum




MNpakTnyeckas pabota N24 no

31 Teme
«Mony4yeHune n cobrpaHune
BoAopoaa,

N3yyeHune ero CBOMCTB»
MonsipHbii 06bEM rasos.

32 3aKoH
ABorazpo
Bbluncnenus o6bEma, KonnyecTsa

33

BeLLEeCcTBa rasa rno ero M3BeCTHoOMy
KOJIMYECTBY BelLecTBa Un 06bEMY




34

BbluncneHma o6bEMOB rasos Mo

YpaBHEHUIO peaKLnn Ha OCHOBE
3aKOHa

06 BEMHbIX OTHOLLEHUN ra3oB

35

dunsmnyeckune n xumMmyeckume CBOMCTBa

BOAbI

36

CocTaB ocHoBaHUN. [oHATHE 06

MHOUKaTOpax

37

Boaa kak pactBopuTersb.
HacbluweHHble

N HEHaCbILW,EHHbIE PacTBOPbI.
MaccoBas

L1019 BeLL,eCcTBa B pacTBope

38

MpakTuyeckasa pabota N25 no
Teme

«[purotoBneHne pacTBoOpoB C
onpenenéHHon MaccoBown
poneun

pacTBOPEHHOIO BelecTBa»

39

KoHTponbHasa pabota N°2 no
Teme
«Kucnopog. Bogopog. Boga»

40

Okcuabl: cocTas, Knaccubukaums,

HOMeHKnaTypa

41

MonyyeHne n xumMmyeckue
cBoucTBa

KMCNOTHbIX, OCHOBHbIX U
amMdbOoTepHbIX

OKCUA0B




42

OcHoBaHusA: cocTas, KJ'IaCCVICIJMKaLWIFI,

HOMeHKaTypa

43

Mony4yeHne n xMumMmn4yeckme CBOMCTBa
OCHOBaHUI

44

KucnoTbl: cocTaB, knaccudukauus,

HOMEHK/aTypa

45

MonyyeHne n xXMMuyeckme CBoMCTBa




KNUCNOT

46

Conu (cpenHue):
HOMEHKaTypa,
cnoco6bl NnosyyeHus,
XUMUYECKHME

CBOMNCTBa

47

MNMpakTuyeckas pabota N26. PelueHune
9KCrnepuMeHTasibHbIX 3agad no Teme
«OCHOBHbI€e KJlacCbl HEOPraHUYeCcKux

coegNHEHUN»

48

[eHeTUYecKasn cBA3b Mexay
Knaccamu
HeopraHNYeCcKux coeguHeHNn

49

0606LLeHne u cnctemaTnsauus
3HaHUM

50

KoHTponbHasa pabota N23 no
Teme

"OCHOBHbIEe Kacchbl
HeopraHM4ecKux

coeiNHEHUN"

51

MepBble NONbITKM Knaccudukaymm

XUMUNYECKNX 351eMeHTOB. [ToHATHe O

rpyrnnax CXoAHbIX 3JIEMEHTOB

52

MeproanyecKnin 3aKoH u
MNMepuoaunyeckas cuctema
XUMUYECKNX

anemeHToB [1. 1. MeHaeneeBa

53

Mepwuopabl, rpynnbl, NOArpynmbl

o4

CTtpoeHune atomoB. CocTaB
aTOMHbIX




CTpoeHMe 3/1IeKTPOHHbIX
obonoyek

55
aTOMOB 3J/IEMEHTOB
Mepnognyeckon
cuctembl 1. . MeHpeneeBa
56 XapaKkTepucTuka XMMmn4ecKoro

2JieMeHTa No ero nNoJ1I0XXeHuo B




lMepunoanyeckon cucteme . U.
MeHpeneeBa

3HayeHune Mepunoanyeckoro 3akoHa
ans

57 pasBUTUA HayKK 1 NpakTuku. . U.
MeHpeneeB — y4éHbli, negaror u
rpaxxaaHuH
Pe3epBHbI ypok. 0606LLeHne n

58 cucteMmaTusaums 3HaHun /
Bcepoccuiickan npoBepoyHasi paboTa
KoHTponbHas pa6oTta N24 no teme

59 «CTpoeHue aToMa. Xumuyeckas
cBA3b» /Bcepoccuinckas
npoBepoYyHas paboTta

60 AnekTpooTpuLaTelbHOCTb aTOMOB
XUMUYECKNX dNIEMEHTOB

61 MoHHas xumMmnyeckas cBs3b

62 KoBaneHTHasi nonsipHas XxumMun4yeckas
CBA3b

63 KoBaneHTHas HenonspHas
XnMun4yeckas
CBA3b

\64 ‘CTeﬂeHbOKMCﬂeHMﬂ

65 OKMCNUTENbHO-BOCCTAHOBUTENbHbIE

peakuuu

66

OkucnuTenu n BOCCTaHOBUTENN




0606L,eHNe U cuctemaTm3aLus
3HaHUN

67
no teme «CTpoeHune atoma.
Xnmunyeckas
CBA3b»
0606LeHNe N cucteMmaTm3auus
68

3HaHWNn
3a Kypc 8 knacca




OBLLEE KOJIMYHECTBO HYACOB 10
NnPOrPAMME

68




NPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA30BATEJ/IbHOW MPOrPAMMDB

8 KJ1IACC

Kog,
npoBepsieMoro
pesynbTara

MpoBepsieMble NpeaMeTHbIe pesy/ibTaTbl 0CBOEHUSI OCHOBHOM
06pa3oBaTenbHOIn NPOrpaMMbl OCHOBHOIO 06LLEro
06pasoBaHus

1

Mo Teme: «[lepBOHaYanbHblie XMMUYECKNE MOHATUA»

1.1

pacKpbIBaTb CMbIC/T OCHOBHbIX XUMUYECKUX MOHATUIA: aTOM,
MOJIEKYIa,XUMUYECKUIA SIEMEHT, NMPOCTOE BELLECTBO, C/IOXKHOE
BELLECTBO, CMeCb(0HOPOAHAsA N HEOAHOPOAHAs), BaNEHTHOCTD,
OTHOCUTENIbHaaA aTOMHasa U

MOJIeKYJIApHaA Macca, KoOJIn4eCTBO BelleCcTBa, MOJ1b, MOJIAPHaA
Macca,

MaccoBas 40N XMMUYECKOro 3/IeMeHTa B COeMHEHWMU, MONSAPHbIN
06bEM,XMMUYECKaAn peaKums, Knaccudukaums peakumin: peakuymm
COeANHEHUA,peakLnmn pasnioXXeHns, peakumm 3aMeLLeHns, peakumm
0O6MeHa, 3K30- U3IHAOTEPMUYECKUNE peaKLun, TennoBon apdekT
peakumMu, pacTBOp, MaccoBasifossi BelecTBa (MpoLeHTHas
KOHLEHTpauusl) B pacTBope

1.2

WNNIOCTPUPOBAT B3aMMOCBS3b OCHOBHbIX XUMUYeCKux MOHATWA
b

NPUMEHATb 3TN NOHATUA NPU ONMCaHNN BeELWEeCTB U UX ﬂpEBpaLIJ,EHVIf/'I

1.3

ncnonb3oBaTb XUMNUYECKYIO CUMBOJIUKY ON1d COCTaBJ1€HUA d)opMyn
BeLWeCTBU ypaBHeHMVI XUMUNYECKUX peaKLlMVI

1.4

pacCKpbiBaTb CMbICJ1 3aKOHOB COXpaHEHUA MaCCbl BELLECTB,
NOCTOAHCTBaA

COoCTaBa, aTOMHO-MOJIEKYJIAPHOIO Y4EeHUA, 3aKOHa ABora,upo

1.5

onpenensitb BaJIEHTHOCTb aTOMOB 3/1IEMEHTOB B GBUHAPHbIX
CoefUHEHUsAX

1.6

KnaccupuUMpoBaT xymuueckne peakuun (MO yncny W cocTaB
b y
y4acTBYHOLLMX B peakLum BELECTB, MO TeN10BOMY 3 eKTy)

1.7

BbIHUCNATb OTHOCUTEJIbHYIO MONEKYNTAPHYIO U MOJIAPHYHO MaccChbl
BeLlLeCcTB

1.8

BbIYMCNATb MAacCOBYIO A0SO XMMMUYECKOro aieMeHTa no Gopmyn
e




1.9

BbIYUCNATb MaCCOBYHO AOJ1HO BELWWECTBA B paCTBOpe

110 MPUMEHSTb eCTECTBEHHOHAYYHbI METOAbI NO3HaHUs — HabniofeHu
. o e,
U3MepeHne, MOAENNPOBaHUNE, IKCMEPUMEHT (peasibHbli 1
MbIC/IEHHbIN)
2 MNo Teme: «BaxxHenwwne npeacraBuUTENIN HEOPraHUYECKUX BELLECTB»




2.1

pacKpbliBaTb CMbICJ/1 OCHOBHbIX XMMNUYECKUX NOHATUI: OKCUA, KNCNOTAQ,

OCHOBaHue, COJ1b

2.2

onpefenAaTb NPUHaAIeXXHOCTb BELLECTB K onpeAenéHHoMy knacc
y
coefuHeHun no dopmynam

2.3

KnaccubuumpoBaTb HEOPraHMYeCcKue BelllecTBa

2.4

XapakTepu3oBaTb (ONUCbIBATb) 06LLME XUMUYECKUE CBOMCTBA
BeLLecTB

pa3nnyHbIX KJ1aCCoB, NoAaTBepXaaa onncaHne npunMmepamMmu
MOJIEKYJTAPHbIX

ypaBHeHMVI COOTBETCTBYHOLLUUX XUMUNYECKUX peaKu,m7|

2.5

NMPOrHo3npoBaTb CBOWCTBA BELLECTB B 3aBUCMMOCTU OT UX
KayeCTBEHHOIO

cocTaBa, BOSMOXXHOCTU MNPOTEKaAHUA XUMWUYECKUX npeBpaLleHnin g

pPa3/INYHbIX YCTOBUAX

2.6

cnefoBaTb NpaBuW/iaM NoOJIb30BaHMUSI XMMUYECKOW NMOCyaon n
nabopaTopHbIM

060pyAOBaHNEM a Takke npasuiam OOPALLEHNS ¢ BeljecTBaMu B

)

COOTBETCTBUM C MHCTPYKLUMAMM MO BbIMONHeHMo 1a60paTopH
bIX

XUMUNYECKUX OMNbITOB MO MNMOJTY4EHUIO U CO6VIpaHVII-O ra3006pa3Hb|x
BeLleCcTB

(Bopopogaa v Kucnopoga), npUroToBAIEHUIO PaCTBOPOB C
onpefenéHHou

MacCOBOW f0Mel paCTBOPEHHOMO BELLLECTBA, MJ1aHMPOBaTb U
npoBoAUTb

XUMUNYECKUNE SKCNMEPUMEHTDLI MO pacno3HaBaHNIO paCcTBOpPOB LenoYen
"

KMCOT C NOMOLLIbHO MHANKATOPOB (N1akMyc, heHondTaneuH,
METUOPaHX U

Apyrue)

2.7

NPOBOAUTbL PACYETbI MO YPaBHEHMIO XMMMUYECKOMN peakLmm

Mo Teme: «[lepmnognyecknin 3akoH 1 lNepuognyeckas cuctema
xnmMunyeckmnxanementoB [l. U. MeHpgeneesa. CTpoeHne aTOMOB.
XumMmnyeckasa cBasb.

OKNCNUTENbHO-BOCCTAHOBUTESIbHbIE peakunn»




pacKpbIBaT CMbIC/ OCHOBHbIX XMMUYeckux MOHATUIA: gqapo aToma,

b
3.1 9N1eKTPOHHbIN CNoi aTomMa, aToMHas opbuTanb, paguyc atoma,
XMMmnyeckas
CBA3b, nonsApHas n HernonsipHaa  KoOBasjieHTHas  CBA3b,
9N1eKTpoOTPULaTENIbHOCTb, MIOHHAs CBA3b, MOH, KaTUOH, aHNOH,
cTeneHb
OKWUCEeHUSA
3.2 KnaccuduumpoBaTb XMMUYECKUE SNIEMEHTDI
OnMCbIBaTb M XapakTepuaosar TabnnuHyto dopmy [leprnoanyecko
3.3 b n

CUCTEMbI XMMUYECKMX 3NIEMEHTOB: pa3NnyaTth MOHATUSA «TNaBHas
noarpynna

(Arpynna)» n «no6o4Han nogrpynna (brpynna)», «<manbie» u
«6oNbLUME

nepuopgpl




3.4

packpbiBaT cMmbicn [1€pUoANYecKoro zakona AW

MeHaenees
b

a:

[AeMOHCTPMPOBAT NOHMMaHWe NePUOANYECKOW 3aBcMMOcCTH CBONCTB
b

XUMUNYECKUX 3JTIEMEHTOB OT UX NMOJIOXXEHUA B I'Iepmop,wquKoﬂ
Cnucteme

3.5

COOTHOCUTb 0603HAYEHUS, KOTOPble UMEIOTCH B Tabnumue
«[lepuoguyeckas

cucTeMa xumuyeckux anementos A.V. MeHpeneeBa» ¢ yucnosbiM

"
XapaKTepUCTUKAMU CTPOEHNA aTOMOB XMMUYECKUX INIEMEHTOB
(cocTaB 1

3apsia agpa, O6LWee uucno aneKTPOHOB M pacnpeneneHue mx Mo
3NEKTPOHHBIM CII05IM)

3.0

onpepnesiaTb CTeneHb OKNCJIEHNA 3JTEMEHTOB B OMHAPHbIX
CoegNHEHNAX

3.7

onpepenaTb BUA XUMUNYECKOWN CBS3U (KOBaﬂeHTHaﬂ " VIOHHaﬂ) B

HeopraHn4eCckKnx coegnHeHn4ax




NMPOBEPAEMBIE SJIEMEHTbl COOEP>XXAHUA

8 KJ1IACC

MpoBepsieMblii 3N1eMeHT coaepXXaHus

I'IepBOHaqaanble XUMMNYeCKune noHATNA

MpeaMeT XuMUn. Ponb XMMUK B XXU3HU YenoBeKa. XMMUA B CUCTEME HayK.
Tena uewecTBa. Pusnmyeckme CBONCTBA BELLECTB. ArperaTHoe COCTosHue
BeLlecTB

1.2

MoHATHE 0 MeToaax NO3HAHUA B XMMUK. YUCTble Bell,ecTBa U CMECH.
Cnocobbl

pa3fneneHund cMecen

1.3

ATOMbDI 1 MOJ1eKYJibl. XumMnyeckue anemMeHTbl. CUMBObl XUMUYECKUX
anemMeHTOB.[1poCTble M CNOXKHbIE BellecTBa. ATOMHO-MOJ'IeKyJ'IFIpHOG yyeHune

1.4

XumMunyeckas cbopmyna. BaneHTHOCTb aTOMOB XMMWYECKUX 3/1eMEHTOB. 3aKOH

MOCTOAHCTBA cocTaBa BewecTB. OTHOCUTENbHAA aTOMHasA Macca.
OTHoCuTeNnbHada

MoneKynsipHasa Macca. MaccoBasi 0/ XMMUYECKOr O 3/ieMeHTa B
coeguHEeHUmn

1.5

KonunyectBo BewecTtBa. Monb. MonsapHaa macca. BsaMMocBA3b KOJIMYECTBA,
MaccCbIv YNCna CTPYKTYPHbIX eANHUL, BewecTBa. PacyéTtbl no dopmynam
XUMUYECKUX

COeINHEHUN

1.6

dunsnyeckune n xumMmnyeckme ABneHnsa. XuMmnyeckas peakumsa n eé npnsHaku.
3aKoH

COXpaHeHWsi MaccCbl BellecTB. XMMUYECKME ypapHenns. Knaccudwkay
ns

XMMUYECKUX peakunii (CoegMHEHUs], pasfioXXeHUs], 3aMeLLeHUsl, 0OMeHa)




1.7

XUMUYECKUN 3KCMEPUMEHT: 3HAaKOMCTBO C XMMUYECKOWN NOCYA0n, C
npaBunaMupadoTbl B nabopaTopun n npuémMmamm obpaLleHus ¢
nabopaTopHbiM 060pyAOBaAHNEM,U3YyYEHNE N onrcaHne Gusnyeckmx
CBOWMCTB 06pa3L0B HEOPraHUYECKMX BELLLECTB,HabNoaeHne PU3nNYeckmnx
(nnaBneHue BOCKa, TassHME NbJa, pacTMpaHue caxapa B

CTYyrNKe, KMNeHne wn KoHAeHcauus BOAbI) 1 xumunueckmx (ropeHue CBeuyH,
npoKanuBaHue MegHoW NPOBOJSIOKW, B3aUMOLAENCTBUE MeNia C KUCNOTOM)

ABNEHUN,
HabNIOAEHNE [ onucaHMe MPU3HAKOB MPOTEKAHUS XMMUYECKMX Peakuy
n

(pasnoxeHue caxapa, B3auMoeNCTBUE CEPHOM KUCIIOTbI C XJIOPUAOM
6apwusi,pasnoxeHune ruagpokenga meau(ll) npu HarpeBaHuy,
B3aMMoAeNCTBMe Xenesa cpacteopoM conv meau(ll), usyyeHne cnoco6os
pasgeneHuns cMeceit (C MOMOLLbHO

MarHuTa, QUIbTpoBaHue, BblNapuBaHue, QUCTUNNALUUSA, Xpomarorpapu

f),
npoBeAeHne OYNCTKM NOBAPEHHOW COMK, HabMOAEHME U ONUCaHNe
pesynbTaToB
NpoBeAeHMNs OnbiTa, MIKOCTPUPYIOLLEro 3aKOH COXPaHEHUS MaccChbl, co3gaHune
Mogenen Monekyn (LuapoCcTepPXXHEBbIX)
2 Ba)kHeNnLwme npeacTaBuTeNI HEOPraHNYeCcKnx BeLLLecTB




2.1

Bo3gyx — cmecb razos. CocTaB Bo3ayxa. Kucnopog — anemMeHT u npocToe
BellecTBO.HaxoxaeHne Knucnopoaa B npupose, pusmyeckme n xuMmniyeckmne
cBoWcTBa (peakuuuropenus). Okemabl. NMpumeHeHne kucnopoga. Cnocoobbl
Nosly4eHns Kucnopoaa BrabopaTopmm U NPOMBbILLIEHHOCTU. KpyroBopoT
kucnopoga B npupoge. 030H —annoTponHasa MoanduKauns Kucnopoga

2.2

TennoBown ahHeKT XMMMUYECKON peakLmn, TEPMOXMMUYECKNE YPaBHEHMS,
9K30- NAHA0TEPMUYECKNE peaKLmn. TONSIUBO: Yrofib U MeTaH. 3arpsisHeHune
BO3/yxa,ycuneHne napHMkoBoro addekTa, paspyLleHne 030HOBOro C/os

2.3

Bogopopn — aneMeHT 1 NpoCTOoe BeLecTBO. HaxoxaeHne Bogopoga B
npupoge,pusnyeckne n XuMm4eckne CBOMCTBA, NPUMMEHEHUe, Crocoobl
nonyyeHus. Kucnotbl u

conun

2.4

MonsapHbIn 06bEM ra3oB. PacyéTbl N0 XMMUYECKUM YPaBHEHUAM

2.5

dunsnyeckue cBoncTBa BoAbl. Boga kak pactBopuTenb. PacTBopbl.
HacbllweHHble NHeHacbIWeHHble pacTBOpbl. PacCTBOPUMOCTb BeLLecTB B
Boge. MaccoBas fonsBeLLecTBa B pacTBope. XMMUYECKNEe CBOMUCTBA BOAbI.
OcHoBaHus. Ponb pacTBOpPOB BNpUPOAE U B XXU3HU YenoBeka. KpyrosopoTt
BOAbI B npupoge. 3arpAasHeHnenpupoaHbix Bof. OxpaHa 1 04ncTKa
NPUPOAHbIX BOA,

2.6

Knaccudukaums HeopraHnyeckux coeanHeHunin. Okeuabl. Knaccudumkaums
OKCUAOB:

conieobpasytoLme (OCHOBHbIE, KUCNOTHbIE, aM(pOTEepPHbIE) 1
HecoJsieobpasytoLlme.

HomeHknaTypa OKCWUAO0B. dunsnyeckue N XUMMYEcKme CBOMCTBA oKcunao
B.

[MonyyeHne okcnaos

2.7

OcHoBaHusa. Knaccudukaumst OCHOBaHUM: WENOYN U HEpPaCTBOPUMbIE
ocHoBaHus.HoMeHknaTypa ocHoBaHui. Pusmyeckune n xummn4yeckme
CBOMCTBA OCHOBaHUMN.

MonyyeHne OCHOBAHMM

2.8

Kucnotbl. Knaccnoukaums wpycnort. HoMeHKNaTypa kucnot. Pvsnyeckue

XMMuYeckme CBOWCTBA kucnoTt. PAA aktuBHocTu meTannos H.H. bekeTtoBa

lNonyyeHue Kncnot

2.9

Conu. HomeHknaTtypa conen. dusmyeckme y xyummuyeckue CBOMCTBA CONEN.

Nony4eHune conen

2.10

[eHeTnYyeckasa cBA3b MeXay KinaccaMun HeopraHn4eckmnx coeanHeHumn




XUMUYECKUI IKCMEPUMEHT: KaueCTBEHHOE ornpeesieHne coiep)XaHus
KUcnopoaa BBO3Aayxe, NosyyeHue, cobmpaHune, pacnosHaBaH1e u n3yyeHune
911 CBOWCTB KWUC/Iopoaa,HabnoaeHme B3auMoaencTBIA BELLLECTB C
KMCNOPOAOM U YCNOBUA BO3HUKHOBEHWUSA UMNPEKpalLleHUA ropeHmns
(noxkapa), 03HaKOMJIeHMe C 06pa3LaMmn OKCUAO0B U ONMCAHUENX CBOWCTB,
nony4yeHune, cobupaHue, pacrno3HaBaH1e 1 3yvyeHne CBOMCTB BOAOPOAa




(ropetue), BsaumopeiicTemne gogopoga ¢ okcugom Meaun(ll)  (BO3MOXH
o

“cnosib3oBaHUe BUaeoMaTepumasnos), HabnoeHne o6pasLOB BeLEeCcTB
KOJIn4yecTBOM 1

MOJIb, MCCefoBaHne OCO6EHHOCTEN pacTBOpeHUsa BelecTB c¢ PasIM4HO
n

pacTBOPMMOCTbIO, MPUrOTOBJIEHNE PACTBOPOB C ONpefenéHHON MaccoBOM
aonen

PacTBOPEHHOIO BELLECTBA, B3aNMOAENCTBUE BOAbI C MeTanaMu (HaTpmem u

Kanbumem) (BO3MOXHO UCMONIb30BaHWE BUAEOMATEPMASIOB), ONpeaeneHne
pacTBOpOB
KUCNOT 1 LENOYEN ¢ MOMOLLbIO MHAMKATOPOB, nccnegoBaHue 06pasLoB

HeEOpPpraHN4YeCKUx BeWeCTB pa3J/IM4HbIX KJ1TaCCOB, HabntoaeHne UsMeHeHns
OKpackKku

WHAMKaTOPOB B pacTBOPax KUCOT U LLiefioyei, M3yyeHne B3anMo1eincTems
okcuaa

mMeaun(ll) ¢ pacTBopom CEPHOW kucnoTbl, KUCMOT C MeTannamu, PeaKumi

HelnTpanusaymm, Nony4yeHne HepacTBOPMMbIX OCHOBaAHMWI, BbITECHEHME
OflHOrO

MeTaslla Apyrmm n3 pacteopa COJ1U, pelleHne 3KCnepnmMeHTasibHbIX 3agad no
TeMe

«BaxHenLme Kraccbl HeopraHM4YeCcKnx CoeJMHEeHUMN»

Mepnopgnyeckuni sakoH u lNepunognyeckasa cucteMa XMMNYECKUX
anemenToB [1.U.
MeHpeneeBa. CTpoeHMe aTOMOB. XuMunyeckas cBsisb. OKUCUTENbHO-

BOCCTaHOBUTEJIbHbIE peaKLnn

3.1

I'IepBble MOMbITKU KﬂaCCVId)VIKaU,VIVI XUMUNYECKNX 351eMeHTOB. [ToHATHE O
rpynnaxcxogHblX 3JIeMEHTOB (I.Ll,eJ'IOLIHbIe " Wweso4Ho3eMesIbHblE MeTall)lbl,
rajoreHbl,

NHEPTHbIe Fa3b|). 3NeMEHTDI, KoTopble 06pa3y+0T aMCbOTeprle oKcuabl “

rMAPOKCUAbI

3.2

I'Iepmop,wquKMVl 3aKOH. I‘Iepwo,u,mquKaﬂ cnucreMa XxMuMn4yeCcKunx asieMeHToB

O.W.

MeHpeneeBa. KopoTkonepuoaHas n gsivHHonepunogHas hopmbl
Meprnogunyeckon

cuctembl xummueckunx anementos .M. Menpeneesa lNepuoabl y rpynnbi.

dnsnyeckum cmbicn nopAaAaKoBoro HomMmepa, HomepoB nepunoga u rpynribl
dJIEMEHTAa




3.3

CTtpoeHune atomoB. CocTaB aTOMHbIX aaep. M3oTonbl. 3nekTpoHbl. CTpoeHue

3NeKTPOHHbIX 000/104eK atomoB nepBbix 20 xumMuyeckux anemeHTo
B

Mepuoanyeckon cyctembl 4.Y. MeHaeneeBa. XapakTepuUCTUKa xyMmuyeckoro

9/1IeMeHTa No ero nonoXeHuto B lNepunogndeckon cucteme .M. MeHpeneeBa

3.4

3aKOHOMEPHOCT 13MmeHeHus pagumyca aTOMOB XUMWMYECKUX 3JIEMEHTO

7 B,
MeTanInYecKnx U HeMeTasNIMYecKUX CBOMCTB NO rpynnam u nepuogam.
3HayveHuellepnoamyeckoro 3akoHa v l[lepMogmyeckon cucTemMsl
XMMUYECKNX 3N1IeMEHTOB ANApa3BUTUA HayKn n npakTuku. .. MeHaenees
— YUYEHbIN U rpaXkgaHuH

3.5

XuMuueckasa cpgsp. KoBaneHTHasa (nonsipHas | HenonsipHasl) cgas
b.

SﬂeKTpOOTpVILlaTeﬂbHOCTb XUMUNYECKNX anieMeHToB. MlOHHaA cBA3b

3.6

CteneHb okucnenusi. OKUCIUTENbHOBOCCTAHOBUTENbH peakuuu. Mpoueccsi
ble




OKUCNEeHUA N BoCCTaHOBNEHUA. OKUCINUTENUN N BOCCTAaHOBUTENN

3.7

XMMMWYECKUIA SKCMEPUMEHT: N3y4yeHne o6pa3LoB BeLLEeCTB MeTassioB U
HeMeTanoB,B3anMoieNCTBNE MMAPOKCUAA LUMHKA C pacTBOPaMU KUCNOT U
Lesioyen, NpoBeAeHMeoNbITOB, UTOCTPUPYIOLLMX NPUMEpbI
OKMCNIMTENbHO-BOCCTAHOBUTENbHbIX peakumii(ropeHne, peakumm
Pa3n0XXeHNsl, CoOefMHEHMS)




NMPOBEPAEMbBIE HA O3 N0 XUMUU TPEBOBAHUA K
PE3Y/ITATAM OCBOEHWSA OCHOBHOW OEPA3OBATE/IbHOM

NMPOrPAMMbBbI OCHOBHOI'O OBLLIEr O OBPA3OBAHUA

Kogn MpoBepseMble Tpe6oBaHUA K NPeAMETHbIM peaynibTaTaM 6a30BOro

YPOBHSi OCBOEHMA OCHOBHOW 06pa3oBaTesibHOi NporpaMMbl
npoeepsAemMoro OCHOBHOroob6Lero o6pasosaHusi Ha ocHose ®I'OC
Tpe6oBaHuA

1

[MpeacTaBrieHue:

1.1

O No3HaBaemMoCTu SIBNEHUN npupoabl, NOHUMaHue 06BEKTUBHO
n

3HAYMMOCTUN OCHOB XMMWYECKOM HayKu Kak obnactu coBpeMeHHoro

eCTeCTBO3HaHW KOMMOHeHTa OOWEN kynbTypbl n  MPaKTUYECKo
A, 7

AeATENbHOCTU YesioBEKaA B YCJ10BUAX COBPEMEHHOIO O6I.Ll,eCTBa;
NnOHMMaHne

MeCTa XUMUu cpeaun Apyrux eCteCTtBeHHbIX HayK

1.2

O Hay4HbIX MeTOAaX NMNO3HaHUA, B TOM YUCNE SKCNEPUMEHTaJIbHbIX U

TeopeTnyeCKux Metogax nccrnepgoBaHmna eewecTs U U3y4eHuUA
XUMUNYECKUX

peaKu,M|7|; YMeHMe ncnosnb3oBatb Moaesnn anqd 06bACHEHUS CTpoeHus

aToOMOB U MOJIEKYI

1.3

o chepax npodeccroHanbHON feATeNIbHOCTH, CBA3AHHbIX C XUMUEN U

COBPEMEHHbIM TEXHOJIOTMSAMM, OCHOBAHHbIMWM Ha  AOCTMXKEHUS
" X
XMMUWYECKOW HayKu, YTO NMO3BOIUT 06YYaloLLMMCS pacCcMaTpumBaTh
XMMUKoOKak cdepy ceoen byayuien npodeccnoHanbHoOm
LAEeATENIbHOCTU U cAenaTbOCO3HaHHbINA BbIGOP XMMUM KaK
NpoduUNbHOro NpegMeTa Npy Nepexofe HaypoBeHb CPefHEro

o6l ero o6pasoBaHus

BnageHue cucteMon XMMUYECKUX 3HaHUN U YMEHUeE NpuMeHATb
CUCTEMYXUMUNYECKUX 3HaHUWK, KOTOpPasdA BKJIHOYaeT:




2.1

BaXKHENLLME XUMNYECKNE NOHATUA: XMMUYECKNIN INTEMEHT, aTOM,
MOJieKkyna,

BeLLEeCTBO, NPOCTOE U C/I0XKHOE BELLLEeCTBO, O HOPOAHAsA U
HeogHopoaHas

CMeCb, OTHOCUTEJIbHbIE aTOMHaA U MOJiEKyIAPHaA MaccChbl,
KOJIN4eCTBO

BELLEeCTBa, MOJib, MOJIipHas Macca, MOJISIPHbIN 06bEM, OKCHUA,
KMUCNOTa,

OCHOBaHWe, cosib (CpeaHsas), XMMMYeckasn peakums, peakumm
COefMHeHNs,

peakLumn pasnoxXeHus, peakumm saMeLLeHus, peakumm o6MeHa,
TEen10B0MU

addeKT peakumm, 3K30- U IHAOTEPMUYECKUE peaKLiMK, pacTBop,
MaccoBasi

0014 XUMNYeCKOro ajieMeHTa B CoeauHeHnn, MaccoBad 40714 U
npoueHTHad

KOHLEHTpaLumsa BewecTsa B pacTBOpe, A4P0 aTOMa, 31EKTPOHHbIN
clion

aToMa, aToMHasi OP6UTanb, paguyc aToma, BafeHTHOCTb, CTemneH
b

OKMCIEHMS, XMMMYECKaAs CBS3b, 3/IEKTPOOTPULIATENbHOCTD,
nonspHas v




HenonspHas KoBaJieHTHas CBA3b, MOHHAsA CBA3b, MeTaslInyeckas
CBA3b,

KpUcTannmyecka PeLIETka (aToMHaA, yoHHas, MeTannMyeck
A as,

MOJNEKYNAPHAA NOH, KaTWUOH, aHUOH, INEKTPOSIUT U HEINEKTPONU

)' T,
9NEKTPONMNTUYECKA AUcCcoumnaumns, peakumm WOHHOro o6MeH
A q,
OKUCNUTENbHO- peakuumw, OKUCNUTENb "

BOCCTaHOBUTEJIbHbIE

BOCCTaHOBUTEJIb, OKUCJ1IEHNE N BOCCTAHOBJ1IEHUE, SNTIEKTPOJINS,
XMMun4yeckoe

paBHOBeCKe, 0bpaTUMble N HeobpaTUMble peakLmn, CKOPOCTb
XUMUNYECKOWN

peakuwnu, katanusatop, MK, Kopposus MeTannos, cniasbl

2.2

OCHoOBoOMoNararown 3aKOHbl XUMUKU. 3aKOH COXpaHEHUA MacCChbl
€ )

nepuoguyecknin 3akoH [J.1. MeHgeneesa, 3aKOH MNOCTOAHCTBA
COCTaBa,

3aKoH ABoragpo

2.3

TEOPUU  XUMWUW:  AaTOMHO-MOJIEKYNIipHaAsA  Teopws, Teopus
3/1IEKTPONUTMYECKOWN ANCcoLMaLmm

BnageHne ocHoBaMn XMMUYECKOM rPaMOTHOCTMW, BKJTHOYAKOLLEN:

3.1

yMeHMe NpaBuJIbHO UCMNOJIb30BaTb U3YYeHHble BELLEeCTBa U
mMaTepuanbl (BTOM Yucrie MUHepanbHble yA06peHusi, MeTan bl 1
cnnaBbl, NPOAYKTbINEPepaboTKM NPUPOAHbIX UCTOYHMKOB
yrnesogoponos (yrns, npupogHororasa, HedTu) B 6bITy, CE/IbCKOM
X03AICTBE, Ha MPOM3BOACTBE Y MOHUMaHME3HAYeHNs XKUPOB,
6€eKoB, YrNeBOAOB AJ1 OpraHn3Ma YenoBeKka; yMeHue

NpPOorHo3npoBaTb BJIAHNE BELWLECTB U XUMUYECKUX MNMPOLLECCOB Ha
OpraHun3sm

yesioBEKA M OKPYXKatoLLyo NPUPOLHYIO cpeay

3.2

YMEeHNe nHterpnpoBatb XxmMnyeckmne 3aHaHna Co 3HaHUAMU OPYTrmnx
y‘-le6HbIX npeamMeToB




Hann4ymne ornbiTa pa6OTbI C pas/inyHbIMN NCTOYHUKaMM MHCI)OpMaLWII/I

3.3 no
xumun  (HaydHas Hay4yHoO-NonynspHaa nuTepaTtypa, croBap
n,
CrpaBOYHUKW, UHTEPHET-PecypChbl)
yMeHue O6BEKTUBHO gennsath MHOOPMALMIO o geyjecTBax, Mx
3.4 npeBpaLeHnsIX N NPaKTUYECKOM NPUMEHEHUN U YMEHUE
MCnosib3oBaTb eé
AN pelleHns y4ebHO-No3HaBaTeNbHbIX 3aj4ay
BnapeHne ocCHoOBaMKM NOHATUMHOIO annapaTta U CUMBOJIMYECKOIO
A3bIKaxMMUK ANnsa coctaBneHns GopmMyn HeOpraHN4YecKmx
4 BELLLECTB, YypaBHEHUNXUMUNYECKNX peaKLnin; OCHOBaAMM
XMMuyeckoin HomeHknatypbl (IUPAC ntpuBmanbHom)
5

YMeHMe 06bACHATD cBsI3b NOMOXKEHNSI aleMeHTa B [1€pUoANYEecKo
n

cnctemMe C 4YnMcioBbiIMU XapakTepncTnKaMm CTpoeHnd atTomMoB

XUMUNYECKUX




3/1eMeHTOB (COCTaB n 3apag aapa, 06L|.|,ee yucno OJIEKTPOHOB

1

pacnpengeneHne aNeKTpoHoB MO 3HEepreTu4eCcKkn ypoBHAM aTOMOB
M M

nepBbIX TpéX nepnoaos, KaJina n Kasabunsa

ﬂpe,U,CTaBneHme (0] nepmop,mquKoﬁ 3aBMCMMOCTUN CBOUCTB

XUMUNYECKNX
6 anemenTo (PaAMyC artoma, NEKTPOOTPULIATENIBHOCTD NPOCTbIX U
B ),
CNOXXHbIX BELLECTB OT MOJIOXXEHUSA 3/IEMEHTOB B [lepnoanyeckomn
cucteme
(B Manbix nepuogax v rnaBHbIX NOArpynnax) u a1eKTPOHHOIro
CTpO€eHus
aToMa
7 YMeHue knaccndbuympoBaThb:
7.1 XUMUYECKUE 3N1EMEHTbI
7.2 HeopraHnyeckune BellecTBa
7.3 XUMUYECKME peaKLimm
8 YMeHune onpenensTb:
8.1 BaSIEHTHOCTb M CTENEHb OKUC/IEHUS XUMUYECKNX 3/IEMEHTOB, 3apsf
NOHa
82 Bug XMMWUYECKON cgay u Tun KPWUCTANUTMYECKON cTpykTypbl B
COeIHEHUSAX
8.3 XapaKTep cpefbl B BOAHbIX pacTBopax BewecTB (KUCNOoT,
OCHOBaHWN)
8.4 OKUCAIUTENb U BOCCTaHOBUTESb
9 YMeHue xapakTepusoBaTtb Gusnyeckmne n xumMmyeckme CBOMCTBA:
NPOCTbIX BellecTs (KMCOPOA, 030H, BOAOPOA, rpaduT, anmas,
9.1 KpeMHu1I,a30T, pocdop, cepa, Xx1op, HAaTPUIN, Kannin, MarHun,
KanbUWi, antoMUHWUIA,XKENE30)
CNOXHbIX BELLECTB, B TOM YMCJIe UX BOAHbIX pacTBOpOB (BoAa,
aMMMaK,XJI0poOBOAOPOSA, CEPOBOAOPOA, OKCUAbI N TMAPOKCUADI
meTannos |- IlArpynn, antomuuus, megum (I1), umHka, >xenesa (Il v lll),
9.2

okcuabl yrnepoga(ll n IV), kpemHus (IV), asota u pocdopa (Il n V),
cepbl (IV n VI),

CepHWCTas, cepHasi, a3oTucTasi, asoTHas, PocdopHas, yronbHas

]

KpeMHUeEBaA KUCJIoTa U UX COJ'IVI)




NMPOrHo3npoBaTb U XapaKTepn3oBaTb CBOWCTBA BeLLeCTB B
3aBUCUMOCTU OT

9.3
NX COCTaBa W CTPOEHMS, MPUMEHEHNE BeLLLeCTB B 3aBUCUMOCTM OT UX
CBOMCTB, BO3MOXXHOCTb NPOTEKaHMA XMMuyeckux MPEBPaLLeHnit g
PasfINYHbIX YCIIOBUSX

10 YMeHMe cOCTaBNATb MONEKYNSAPHbIE U MOHHbIE YPaBHEHNS peakLuii,

B TOM

ynucne:




10.1 peakunin NOHHOro obMeHa
10.2 OKMUC/INTENbHO-BOCCTAaHOBUTESIbHbIX peakLuum
NNNOCTPUPYIOLLUX XMMUYECKME CBOMCTBA U3YYEeHHbIX KlacCoB

10.3 (rpynn)

HeopraHMYecKnx BeLecTB
10.4 NOATBEPXAAIOLLMX rEHETUYECKYIO B3aMMOCBSA3b MEX Y HUMU

11 YMeHue BbluncnaTb (MPOBOAMTL PacyéThl):
111 OTHOCUTESNIbHYO MOJIEKYIAPHYHO N MOJIAPHYHO MacCbl BELLLECTB,
) MacCoBYIO

A0S0 XMMUYECKOro 3/1IeMeHTa B COeANHEHUM

11.2 MaCCOBYO 00 BELLLECTBA B pacTBOPE,

11.3 KOMMYECTBO BeLeCcTBa 1 ero Maccy, 06bem rason
No ypaBHEHUAM XMMNYECKNX peakLMin N HAXOANTb KOJIMYECTBO

1.4 BeLLecTBa,06bEM 1 MacCy peareHTOB UM NPOAYKTOB peakLuum

12 BnapeHue (3HaHMe OCHOB):
OCHOBHbIMW MeTOfaMM Hay4YHOro No3HaHWA (HabnoaeHKe,
N3MepeHne,3KCNeEPUMEHT, MOAENTMPOBAHUE) NPU U3YYeHUN

121 BELLECTB U XMMUYECKUXSABNIEHNI; yMeHne chOpMynInpoBaThb
npo6nemy n NpepoXuTb NyTn eé
peLueHmns
6e3onacHomn paboTbl C XMMUYECKUMU BELLLECTBAMM, XMMUYECKOW

12.2 Nocyaomn nnabopaTtopHbIM 060pyAOBaHNEM

npaBunammn 6e3onacHoro obpalleHus ¢ BelLecTBamu,
NCNoNb3yeMbIMU BNOBCEAHEBHON XXMU3HU, NpaBMamMm NoBeaeHNs B
ensix cbepexxeHus

12.3 H P
3[0pOBbA 1 OKPYXatoLlen NpUPOAHOW cpeppbl; MOHMMaHWe Bpen,

a

(onacHocTW) BO3eNCTBUS Ha XKMBblE OpraHn3Mbl onpeaenéHHbIX
BELLECTB,CNOCO60B YMEHbLUEHNS U NPEAOTBPALLEHNS X BPEAHOIO
BO3leMCTBUSA

13 Hanuune npaktiyeckmx HaBbIKOB NNAHUPOBAHWUS M OCYLLECTBIEH

ns

cneayroLmnx XMMUYeCcKnX aKCNepUMEHTOB:
n3yyeHue n onmcaHune GUanyYecknx CBOMCTB BELLECTB,;

13.1 O03HaKoOMJIeHMEe CHPU3NYECKMMU U XUMUYECKUMU ABNEHUSIMMU;
OnMbITbl, UNOCTPUPYIOLLMENPU3HAKMN NPOTEKAHUA XUMUYECKUX
peakuum

13.2 n3yyeHue cnocoboB pasfeneHns cMecen




nosiydyeHne Kuciopoga n uUsydyeHume ero CBOWCTB; noJsiyd4eHune

13.3 BOAOPOAA MN3YYEHME ero CBOMCTB; NOTyYeHMe YrNeKncnoro rasa u
N3y4yeHne erocCBONCTB; NOJyYeHNne aMMmnaka n nsyyeHue ero
CBOWCTB

13.4

NPUroTOBNEHN pacTBOpoB C OMPEAEeNEéHHON MaccoBoi  Aone
e n




paCTBOpéHHOI'O BelwecTBa

13.5

NPUMEHEHUE NHANKATOPOB (/1TaKkMyca, MeTUIopaHXxa u
dbeHondTanenHa)ans onpeaeneHus xapaktepa cpefibl B pactBopax
KUCNOT U LWeno4ven

13.6

nccnenoBaHue 1 ONMcCaHne CBOMCTB HEOPraHNUYeCKUX BELLECTB
pasfnNYHbIX

Knaccop  M3y4YeHue B3auMOAENCTBUSA C MeTaJsiflaMu, oKcuagamu
. Kucnot

]

MeTaJJ10B, paCTBOPUMbIMU N HEPACTBOPMUMbIMUN OCHOBAHNAMMU,
coNiaMu,

nonyyeHme HepacTBOPUMDbIX OCHOBaHWI; BbITECHEHNE OLHOIO
MeTasina

APYTMM M3 pacTBOpa CONu; uccnefoBaHne aMMOTEPHbIX CBOWCT
B

rMmapokcnaoB aJltoOMUHNA U LUMHKaA

13.7

peweHune akcnepnMmeHTasibHbiX 3aga4 rno rfeMam: «OCHOBHbIe KNaccbl

HeopraHn4yecKkm COefIHEeHUI»; «INEKTPONUTUYECKA puccoumaums
X A »

U

«Ba)kHelLLme HeMeTan bl U UX coeguHeHNsA»; «<BaxkHelwne MeTansbl
N UX

coeiuHeHuUsA»

13.8

XMMUYECKME SKCNEPUMEHTbI, UNTHOCTPUPYHOLLIME NPU3HAKK
NpoTeKaHus

peakLMin MOHHOro 06MeHa; Ka4yeCTBEHHble peakLum Ha
NPUCYTCTBYIOLLNX BBOAHbIX pacCTBOPax MOHbI: XJTI0pPUA-, 6pomMna-,
nogmna-, cynbdart-, pocdar-,
Kap6oHaT-, cunukaT-aHUOHbI, rMOPOKCUA-UOHbI, KATUOHbI aMMOHM
A,
MarHus, KanbLus, antoMnHKS, Xenesa (2+) uxenesa (3+), megm (2+),

LMHKa

14

YMeHue:

14.1

NpPeACTaBNAT pesynbTaTbl akcnepuMmeHTa B POPME  BLiBogo
b B,

fokasaTenbcTB FPAPUKOB [ Tabiuy, y grigenaTh AMMNMpUYeCK
, ne

3aKOHOMEPHOCTHU




14.2

yCTaHaB/InBaTb CBA3U MeXAY peasZibHO Ha6J'II'O,EI,aeMbIMVI
XUMNYECKNMMU

ABJIEHNAMMWM M nNpoLeccamMy, npomcxoadaimMmm B MaKpo- U MUKPOMUPE,

O0ODBACHATb NPUYNHBI MHOr006pasns BELLECTB




NEPEYEHDb SJIEMEHTOB COAEP)XAHUA, NPOBEPAEMbIX HA
OCHOBHOM NroCygAPCTBEHHOM 9K3AMEHE N0 XUMWUUN

\ Kop \ lpoBepsieMblil aNeMeHT coepXXaHuA

1

ﬂepBOHa‘-Iaﬂbele XUMUNYECKUE NMOHATUA

1.1 | YucTble BewecTBa n cMecu. Cnocobbl pasgeneHnsa cMmecemn
ATOMBI U MONEKYbl. XUMUYECKMe annieMeHTbl. CUMBOJIbI XUMUYECKUX
1.2 911eMeHTOoB.[1poCTble U CMOXHble BeLLecTBa.
Xnumnyeckas popmyna. BaneHTHOCTb aTOMOB XMMUYECKMX 3IEMEHTOB.
1.3 CTeneHb
OKMUCIEeHUs
3aKOH nocTosiHcTBa cocTaBa Bewects. OTHOCUTENbHAA aromHasi Macc
1.4 a.
OTHOCUTeNnbHasa MonekynsapHasa macca. MaccoBas 40N XMMUYECKOro
9/leMeHTa B
COoeHEHUN
KonuyecTtBo BewwectBa. Monb. MonsipHasa macca. MonsipHbIi 06bEM
1.5 | razos.Bsaumocssab KOJZINYeCcTBa, MacChbl U Yncna CTPYKTYPHbIX egUHNLY
BellecTBa
dusnyeckmne n xummnyeckue aBneHnss. XuMmnyeckas peakumus n eé
1.6 NpU3HaKu. 3aKOHCOXpaHeHNA MacCbl BEWECTB. XMMUYECKNe ypaBHEHUSA
MNMepuopunyecknin 3aKoH 1 lNepnogunyeckas cucteMa XMMUYeCKnX
2 anemeHToB [1..MeHpeneeBa. CTpoeHne aToMOB
MNepuopunyeckuin 3akoH. lNMepuoandeckas cucteMa XMMMYeCKUX 311eMEHTOB
21 O.N.Menpeneea. Nepnoapbl u rpynnbl. DU3nyecknin CMbICN NOPALKOBOIO
HoMepa,
HOMEpOB nepuoga u rpynrbl 3/5ieMeHTa
CTtpoeHune atomoB. CocTaB aTOMHbIX Aaep. M3oTonbl. n1eKTpoHbl. CTpoeHue
2.2 9NeKTPOHHbIX 060N04eK atomoB nepBbix 20 xuMUueckux anemeHTo
B
lMepunoanyeckon cuctembl .. MeHpeneeBa
3aKOHOMEPHOCTN B USMEHEHNN CBONCTB XUMUYECKNX dNIEMEHTOB MepPBbIX
TPEX
2.3

nepuoaoB, kanusi, Kanbuusi (PAAMYCA aTomMoB, 21eKTPOOTPULIATENBHOC
™,

MeTaJIJIn4eCKUX n HemeTaslJiIn4eCKnx CBOVICTB) N UX COegUHEHNN B
CcoOoTBeTCTBUN C

NOJIOXXEeHNEM 3JTIEMEHTOB B I'Iepwop,mqecr(oﬂ cncrtemMe n CTpoeHneEM UxX

aToMOB




3

‘ CTpoeHMe BelecTBa

XuMuyeckaa cggsp. KosaneHTHas (nonsipHass |, HeNonspHas) cggs

3.1 b.
ONEeKTPOOTPULIATENBHOCT xyMuyeckux anemeHToB. WOHHaA  cgasb.
b
MeTannuyeckas cBA3b

3.2

Tvnbl kpuctannuyeckux PEWETOK (aToMHas, popnasm, MeTanmyecka
),




3aBUMCUMOCTb CBOMCTB BeLW,ecTBa OT TMMNa KPUCTaNIMYECKON PeLETKU U
Buaa

XMMUYECKOM CBA3U

BaxxHeiwwe npepctaButen HeopraHnyeckux Beiects. HemMeTannbl  yx
"

coeunHeHus. MeTtannbl U X COeANHEHUS

4.1

Knaccugukaum HOMEHK/1aTypa HeopraHuyeckux COEANHEHUN: okcnpoB
f

(coneobpasytoLme: OCHOBHbIE, KUCIIOTHbIE, aMbOTepHbIe) U
HeconeobpasyolLLmeE;
OCHOBaHUM  (Wénoum W HepacTBOpWMble OCHOBaHWA),  kucno
T

(chnopop,cop,ep»(au.l,me 7 6eCKVICJ'IOpOﬂ,HbIe, OOAHOOCHOBHbIE U
MHOFOOCHOBHbIe);

conev (CpeaHNX 1 KUCNbIX)

4.2

dusnyeckne n XMMmnyeckmne CBOMCTBa NPOCTbIX BeleCTB-HEMEeTa/0B:
BO/ZIOPOAa,XJI0pa, KUCMIOPOAa, cepbl, a3oTa, pocdopa, yrnepoaa, KpeMHus

4.3

dunsnyeckme N xMumMmyeckmne CBOMCTBA MNPOCTbIX BELLECTB-MeTaslsI0B:
NIUTUA,HATPUA, Kanusa, MarHus n KasabLmsa, alloMUHKUA, Kenesa.
ONEeKTPOXUMUYECKUI pPAAHANPSAXEHUN MeTannoB

4.4

dunsnyeckune n xMuMmn4yeckme CBOMCTBa BOOOPOAHbIX coenHeHnmn
HeMeTaJl/10B:

XxnopoBogopoaa, cepoBoaopoaa, aMMmaka

4.5

dusnyeckne n XMMmnYeckne CBoOMCTBa OKCULOB HeMeTannoB: cepbl (1V,
VI),asota(ll, IV, V), pocdopa(lll, V), yrnepoga(ll, IV), kpemHusa(1V). MonyyeHne

OKCMO0B HEMETAJIJIOB

4.6

XrvMunueckme ceoincTea okcugos: MeTannos IA-1IIA rpynn, umHka, megu(ll)
wxkenesa(ll, [11). MonyyeHne okcnAoB MeTanIoB

4.7

XvMuyeckme CBOMCTBA OCHOBaHWUIM M aMOTepHbIX rMapoKcnaos (Ha
NPUMEPErnapoKCUAO0B antoMUHKUSA, XKenesa, UMHKA). [MonyyeHne oCHOBaHWI
N aM@oTepHbIX

r’MAPOKCUA0B

4.8

06LMe XMMU4YyecKme CBOMCTBA KUCNOT: XJTIOPOBOAOPOLHOM,
CepoBOAOPOAHON,CEPHUCTON, CEPHON, a30THOM, POCHOPHON, KPEMHUEBOW,
yronbHown. Ocobble

XUMUYecKkmne CBONCTBA KOHLUEHTPUPOBAHHOW CEPHOM |4 a30THOW kucnor.

I'Ionyqume KUCNOT

4.9

06Lme XMMUYyeckne CBOMCTBa CpeaHUx conen. MonyyeHme conen




410 MonyyeHwue, cobupaxue, pacrno3HaBaHue BoAoOpOoAa, KNcnopona, amMmuak

a,
YrnekKnucnoro ra3a B na6opaTopMM

ﬂonyqume aMMWaKka, CepHOVI N a30THOW KUCNOT B NPOMbILLIEHHOCTMW.

4.11 06Lwmecnocobbl NOyYeHNs MeTasnsioB

412 | l'eHeTnyeckasa CBA3b MeXAy KflaccaMu HeopraHU4YeCKnx cCoegnHeHuin




XuMunyeckue peakuum

5.1

KﬂaCCVICI)VIKaLI,VIﬂ XUMUNYECKUX peaKLlMVI no pas3/inyHbIM NpMU3HaKaM: rno
YUCny NCOCTaBy y4aCTBYHOLNX B peaKunn BeWecCTB, No TenJioBoMy

addekTy, no

N3MEHEHUIO CTeNeHen OKNCNEHNA XUMUYECKUX SNIEMEHTOB

5.2

TennoBol aPeKT XMMUYECKON peaKLMK, TEpPMOXUMUYECKNE YPaBHEHMUSI.
9K30- M3HLOTEPMUYECKUNE peaKLnn. TepMOXMMUYECKUE YPAaBHEHUS

5.3

OKncNUTEeNnbHOBOCCTAHOBUTENbHbIE peakuunn. Okuncnutenun u
BOCCTaHOBUTEJIN.

Mpoueccbl okucneHWs © BOCCTaHOBMeHMsA. OJNEKTPOHHbIN  6anaH
c

OKUCNUTENIbHOBOCCTAHOBUTENIbHOM peakuunmn

5.4

Teopusa aNeKTPONUTUYECKON AnccolmnaLmmn. KaTMoHbl, aHUOHBI.
ONEeKTPONUTbI MHEINEKTPONNUTbI. CUIbHbIE U cnabble 3NEKTPOSUTDI.
CTeneHb guccoumauuu

5.5

Peakunn MOHHOro o6MeHa. YcnoBusi NnpoTeKkaHusi peakumi NOHHOIO
06MeHa,NoMHbIe N COKPaLLEHHbIE MOHHbIE YpaBHEHUA peakLni

XUMKA 1 oKpyxaroLasa cpega

6.1

BeliectBa 4 matepuanbl g MOBCEAHEBHOW xu3Hn yenoseka. besonacHo
e

MCMONb30BaHMe BELLECTB N XMMUYECKUX peakLuil B TabopaTtopum 1 6bITy.
[MepBas

NMOMOLLUDb MNMpnU XMUMNYECKNX OXXOrax U oTpaB/IeHUAX

6.2

XrMuyeckoe 3arpsisHeHne OKpyXXatoLen cpefbl (KUCNOTHbIE A0XAN,
3arpsA3HeHMENOYBbI, BO3AyXa M BOJOEMOB), CNOCO6bLI ero NpeaoTBpaLLeHuUs
lMpepenbHas

ponyctumas koHueHTpaums Bewects (MAK). Pomb xumun B peluenn
n

aKonoruyeckmx NPodnem. Ycunenne napuukosoro 3ODEKTa, paspyluieHn
e

O30HOBOro CJi104

6.3

MpuMeHeHue cepbl, a3oTa, hocdopa, yrnepoaa, KPeEMHUA U UX COEANHEHU B

6bITY, MeguUMHE, NPOMbILWIEHHOCT U CENbCKOM xosquncTee. [lpumeHeHne
n

MeTanno u cnnaeos (CTanb, yyryn, AOPaTOMUHUIA, 6pOH3a) g GbITY W
B

NMPOMbILLNEHHOCTU UX coeanHeHUn. NoHATHe O KOppO3uun MeTanos,
OCHOBHbI€

CMNOCOo6bI 3aLUNTbI UX OT KOPPO3Un




6.4

MpupoaHbie uctounnkm yrnesogopopos (YTO/b, NMPUPOAHBIA ras, HEPTH),

NPoAyKTbl UX NepepaboTKu (6eH3UH), UX Posib B 6bITY U NPOMbILLISIEHHOCTH

6.5

ﬂepBOHaqaanble NMOHATUSA 06 OopraHn4yeckux eeLjectBax Kak o
coeguHeHunaxyrnepoaa (MeTaH, 9TaH, 3TUNEH, alueTuyieH, 3TaHO/,
rmnuepunH, YyKCycHas KMCﬂOTa).nOHﬂTMe 0 6MONOrNYECKN BaXKHbIX
BeLWeCcTBax: XuUpakx, 6enkax, yrnesogax — U UX

poOsn B XXM3HU YesioBeKa

PacuéTnbi:




7.1 no ¢opMynam XMMU4YeCKNX COeANHEHUN
7.2 | maccbl (MaccoBoit) onun pacTBOPEHHOMO BELLECTBA B pacTBOpE
7.3

Nno XMMN4YeCKNM ypaBHEHUNAM




YYEBHO-METOUYECKOE OBECINEYEHUE
OBPA30BATEJIbHOI'O MNMPOLIECCA
OBA3ATEJIbHbIE YHEBHbIE MATEPUATIbI OJ1 YHEHUKA

Xumus: 8- knacc: 6a30Bblil ypogeHb: YYEOHWK; 5-€ papaHue,

nepepaboTtaHHo [abpuenaH 0.C., OctpoymoB W.I,, Cnagkos C.A.
e

AKuUMOHepHoe 06LecTBO «M3aaTtenbcTBO «[1pocBeLLeHne»

Xumua: 9-n Knacc: 6a30Bbll YPOBEHb: y‘-le6HV|K; 5-e n3gaHue,

nepepabotaHHo Mabpuenan O0.C.,, OctpoymoB MW.I, CnagkoB C.A.
e

AKLMNOHepHOe 06LLecTBO «M3aaTenbcTBO «[1pocBeLLeHne»

METOANYECKUE MATEPUAJbI OJ1A YUYUTENA

MeTopmyeckue nocoous K y4ebHuKy, KUMbil.

LIN®POBbIE OBPASOBATEJIbHBIE PECYPCbl U PECYPCbI CETU
MHTEPHET

YHuBepcanbHas 6ubnnoTteka undpoBoro o6pasoBaTesibHOro KOHTEHTa
(YB LJOK), P3LL, Yun.py.
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